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Abstract+
Derivatives"are"financial"instruments"and"are"a"crucial"and"fundamental"method"by"which"firms"manage"their"risk"under"current"modern"economic"conditions."The"use"of"derivatives"by"firms"is"essential"to"their"business"success,"as"derivatives"play"an"important"role"in"risk"management"in"the"market.""Over"the"last"three"decades"or"so,"derivative"instruments"have"substantially"advanced"and"now"cater"for"a"wide"range"of"risk"management"strategies."As"many"complex"derivative"instruments"have"been"introduced,"it"is"important"to"understand"how"firms"have"been"adapting"to"these"new"instruments"to"ensure"they"are"used"appropriately"and"responsibly."""This"research"aims"to"examine"the"factors"influencing"derivatives"use"by"Australian"firms"from"2007"to"2013."To"this"end,"a"theoretical"framework"built"on"the"financial"economics"theory"and"agency"theory"has"been"developed.""This"framework"incorporates"factors"that"influence"firms’"derivatives"use"behaviour"at"both"organizational"and"individual"levels.""Hypotheses"are"proposed"based"on"the"framework"and"two"models"are"established"to"study"the"likelihood"and"the"level"of"derivatives"use"by"Australian"firms"and"the"influencing"factors.""This"thesis"reveals"several"important"findings."Managerial"compensation"affects"the"likelihood"and"the"level"of"derivatives"use"differently."Option"holdings"by"CEO"and"Boards"of"Directors"have"significant"influence"on"the"likelihood"and"the"level"of"derivatives"use."Moreover,"CEO"and"CFO"shareholdings"have"had"a"significant"impact"on"the"extent"to"which"derivatives"were"used"from"2011"to"2013."However,"managerial"option"holdings"were"not"significant"during"the"Global"Financial"Crisis"(GFC)."Firm"size"
xii""
and"liquidity"are"significant"factors"affecting"derivatives"use,"suggesting"that"logistics"and"funding"restrictions"are"key"influencing"factors"on"derivatives"use"from"the"perspective"of"organizational"characteristics."Leverage"and"growth"opportunity"are"not"statistically"significant"factors"affecting"the"behaviour"of"derivatives"use"for"the"whole"period"of"seven_years"studied."However,"they"are"significant"on"the"level"of"derivatives"use"in"sevral"single_year"analyses."""This"thesis"makes"several"significant"theoretical"and"practical"contributions.""Theoretically,"this"thesis"uses"both"financial"economics"theory"and"agency"theory,"to"show"factors"influencing"firms’"derivatives"use"behaviour"exists"at"both"the"organizational"and"individual"level"in"Australia.""Thus,"it"offers"a"more"comprehensive"and"convincing"explanation"to,"and"substantially"enhances"our"understanding"of,"corporate"derivatives"use"behaviour.""Practically,"the"findings"from"this"thesis"offer"valuable"insights"for"firms"to"develop"corporate"governance"and"management"compensation"policy."Moreover,"the"findings"from"this"thesis"can"be"of"significant"value"to"policy"makers"for"better"regulating"derivative"use"by"firms."""""
1""
1.+Introduction+"This"chapter"first"describes"the"research"context"of"the"state"of"derivatives"use,"with"a"specific"focus"on"Australian"firms.""It"then"outlines"the"concept"of"derivatives"use"and"the"motivations"for"firms"to"use"them.""This"is"followed"by"a"focus"on"the"problems"faced"by"shareholders,"regulators"and"other"stakeholders"in"understanding"and"monitoring"how"firms"use"derivatives.""The"research"rationale"for"this"thesis"is"then"discussed"and"research"objectives"developed.""Finally,"the"structure"of"this"thesis"is"outlined."
1.1.+Research+context+"Derivatives"have"been"increasingly"used"for"risk"management"and"speculation"in"business"and"trading"over"the"past"three"decades."Their"impact"on"the"organizations,"financial"markets"and"society"can"be"enormous"as"demonstrated"during"the"recent"global"financial"crisis"(GFC)"(Thanassoulis,"2012).""In"the"past"several"decades,"rapid"changes"in"technology,"deregulation"and"innovation"have"led"to"the"creation"of"a"range"of"complex"derivatives"instruments"that"can"be"extremely"volatile"(Hentschel"and"Kothari,"2001).""This"has"resulted"in"a"greater"variety"of"instruments"used"commonly"by"firms.""Derivatives"are"now"used"as"a"crucial"and"fundamental"way"for"firms"to"manage"risk"(Casamento,"2010).""However,"the"outcome"of"derivative"use"can"be"very"different,"hinging"on"how"they"are"managed.""On"the"one"hand,"if"managed"properly,"derivatives"can"help"firms"reduce"their"exposure"to"a"variety"of"risks,"such"as"commodity"price,"exchange"rate"and"interest"rate"risks.""On"the"other"hand,"rampant"use"of"
2""
derivatives"can"lead"to"corporate"disasters"and"even"global"economic"crises"as"irresponsible"derivatives"use"can"increase"the"volatility"of"the"global"market.""At"the"corporate"level,"there"have"been"many"corporate"disasters"due"to"mismanagement"of"derivatives.""Several"examples"of"such"large"losses"include"Baring"Banks"and"Sumitomo"Corporation"with"losses"of"billions"of"dollars"(Coles"et"al.,"2006)."At"the"global"level,"derivatives"use"has"exacerbated"the"problems"associated"with"the"GFC,"which"affected"the"employment,"growth"rate"and"general"standard"of"living"in"many"countries"globally.""""Since"the"GFC,"many"strict"regulations"on"the"disclosure"of"derivatives"use"in"organizations"have"been"introduced"worldwide"(Casamento,"2010)."Overall,"these"regulations"require"further"transparency"(Hassan"et"al.,"2006)"and"restrictions"on"risk"management"actions"to"reflect"the"possible"dangers"of"irresponsible"behaviour"(Bryan,"2012).""""
1.2.+Derivatives+use+in+the+corporate+world+"A"derivative"is"an"asset"the"value"of"which"is"dependent"on"the"value"of"an"underlying"asset"(Dunham"and"Washer,"2012).""Derivatives"come"in"a"wide"range"of"different"products"such"as"options,"forwards"and"futures"to"cover"the"needs"of"their"users"(Barton,"2008)."Derivatives"are"now"issued"to"cover"a"wider"range"of"underlying"assets"from"common"commodities"such"as"iron"ore,"gold"and"oil,"to"more"intangible"assets"such"as"interest,"exchange"rate"and"even"the"weather."""Derivatives"can"be"used"for"two"major"purposes:"hedging"and"speculation.""Hedging"through"the"use"of"derivative"instruments"can"reduce"a"firm’s"exposure"
3""
to"large"losses"or"risks"but"can"also"limit"the"profitability"(Brown"and"Toft,"2002).""The"potential"benefits"associated"with"hedging"include"reducing"financial"risk,"alleviating"earnings"uncertainty,"lowering"loan"restrictions,"reducing"volatility"of"future"cash"flows"and"optimizing"tax"credits."On"the"contrary,"speculation"provides"the"chance"for"increased"returns"at"the"cost"of"increased"risk.""""Although"the"use"of"derivatives"can"generate"many"benefits"to"firms,"it"can"also"be"risky"for"them."It"can"be"very"easy"for"firms"to"lose"a"large"amount"of"money"if"mismanaged"(Junior,"2013)"due"to"the"uncertainty"and"volatility"of"derivatives.""Derivatives"are"much"more"volatile"than"other"financial"instruments,"such"as"stock,"currency"or"commodity"movements"(Dai"and"Lapointe,"2010)."Thus"it"is"important"for"firms"to"use"derivatives"responsibly."""Managers"are"primarily"responsible"for"managing"financial"risks,"with"derivatives"being"a"common"tool"to"achieve"this"(Supanvanij"and"Strauss,"2010).""They"play"a"critical"role"in"ensuring"the"responsible"management"of"derivatives"use"in"their"firm"(Handorf,"2015).""However,"due"to"the"complexities"and"volatility"involved"with"derivatives,"mistakes"in"using"derivatives"can"often"be"disastrous"(Avgouleas,"2009).""Managers"themselves"may"have"personal"incentives"that"can"drive"the"derivatives"use"and"such"actions"may"not"be"in"the"best"interests"of"the"shareholders.""""To"align"managers’"interests"with"those"of"their"firm’s"shareholders,"managerial"incentives"are"provided"(i.e."equity"ownership"and"compensation,"such"as"options).""Although"management"can"be"compensated"in"many"ways,"such"as"
4""
salary,"bonus,"stock"or"options,"this"thesis"focuses"only"on"stock"and"options"as"their"value"can"be"influenced"by"managerial"decisions"in"the"firm.""Nevertheless,"these"managerial"incentives"(for"the"sake"of"simplicity,"the"term"“managerial"incentive”"is"used"hereafter"in"this"thesis"to"cover"both"equity"ownership"(stock)"and"options)"can"play"two"different"roles,"that"is,"either"to"increase"or"to"decrease"risk.""Such"managerial"incentives"can"provide"greater"motivations"for"them"to"increase"the"risk"level"for"their"firm"(Zhan,"2011)."As"derivatives"can"be"used"to"increase"the"volatility"of"cash"flow"and"therefore"the"volatility"of"the"firm,"options"will"gain"value"if"the"manager"increases"the"level"of"volatility"in"the"firm"(Belkhir"and"Boubaker,"2013).""At"the"extreme"level,"this"behaviour"can"significantly"increase"the"risk"of"large"derivative"losses,"which"is"why"this"behaviour"has"to"be"understood"and"controlled.""Nevertheless,"the"complexity"of"derivatives"use"makes"it"very"difficult"for"stakeholders"to"know"what"behaviour"is"responsible"or"not."This"pushes"the"responsibility"back"onto"the"firm"to"ensure"derivatives"are"being"used"appropriately.""Another"factor"influencing"stakeholders'"understanding"of"how"derivatives"are"used"by"firms"is"the"insufficient"transparency"in"the"disclosure"of"derivatives"use."Firms"have"to"report"their"holdings"of"derivatives"instruments"as"required"by"accounting"regulations,"but"they"do"not"have"to"provide"information"on"the"type"of"instruments,"strike"prices,"derivative"strategy"or"contracted"value"of"contracts"(Batten"and"Hettihewa,"2007)."This"lack"of"transparency"can"allow"firms"to"keep"their"competitive"advantage"when"it"comes"to"derivatives"use;"however,"it"also"means"that"it"is"extremely"difficult"for"stakeholders"to"monitor"firms’"derivatives"use"behaviour.""""
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Having"a"good"understanding"of"the"common"derivative"instruments"used"will"allow"stakeholders"to"consider"whether"they"want"to"invest"in"the"company"based"on"the"degree"of"responsibility"in"the"use"of"derivatives.""However,"lack"of"information"can"prevent"stakeholders"from"doing"their"own"monitoring"and"assessment"of"financial"risk."Since"derivatives"use"monitoring"should"not"be"solely"the"responsibility"of"the"firm,"there"is"a"need"for"key"stakeholders"to"have"more"information"about"the"derivative"behaviour"of"firms"in"order"to"effectively"and"efficiently"monitor"firms’"derivative"use"behaviour"and"take"appropriate"actions"when"necessary.""Therefore,"it"is"critical"to"understand"what"factors"affect"corporate"executives"in"their"decision"to"use"derivatives"to"appropriately"develop"their"remunerations,"and"stipulate"regulations"related"to"derivatives"use."""
1.3.+The+Australian+context+"Derivatives"use"by"Australian"firms"is"an"important"and"interesting"case"study"for"two"main"reasons;"the"first"is"that"the"mining"sector"makes"up"a"significant"portion"of"firms"in"the"national"economy."Derivatives"are"widely"used"by"mining"firms"to"manage"their"currency"and"commodity"risk"due"to"their"global"operations"and"transactions:"as"a"result"these"firms"have"a"greater"dependency"on"derivatives"to"manage"their"risks."Derivatives"mismanagement"has"led"to"the"collapse"of"several"companies,"such"as"Sons"of"Gwalia"Ltd"which"collapsed"in"2004"and"Croesus"Mining"in"2006"(Birt"et"al.,"2013).""Therefore,"derivatives"use"is"expected"to"have"a"greater"impact"on"the"Australian"economy"because"of"the"large"number"of"significant"mining"firms,"such"as"BHP"Billion,"Rio"Tinto"and"Fortescue"Metals.""Despite"the"significance"of"derivatives"use"by"Australian"firms,"
6""
there"is"little"research"on"the"Australian"case"in"the"last"decade.""Given"the"advancements"in"technology"and"innovation"in"financial"instruments,"new"financial"instrument"products"are"constantly"being"developed.""As"a"result,"firms"have"adjusted"their"derivatives"uses"behaviour"accordingly."Therefore,"current"derivatives"use"behaviour"may"be"very"different"to"what"it"was"a"decade"ago."There"is"a"strong"and"urgent"need"for"an"understanding"of"how"derivatives"have"been"recently"used"by"Australian"firms."""
1.4.+Rationale+and+objectives+"Although"prior"studies"on"derivatives"by"firms"have"shed"much"light"on"factors"influencing"their"derivatives"use"behaviour,"there"are"still"several"limitations"in"the"literature,"which"has"formed"the"basis"for"the"rationale"and"objectives"of"this"thesis.""These"limitations"will"be"outlined"before"stating"the"research"objectives.""Firstly,"prior"research"into"the"effects"of"managerial"incentive"on"derivatives"use"may"have"been"too"narrow,"reducing"the"explanatory"effect"of"the"framework.""Several"studies,"such"as"Tufano"(1996),"Nguyen"and"Faff"(2002),"and"Heaney"and"Winata"(2004),"have"investigated"how"managerial"incentive"impacts"on"derivatives"use.""However,"these"researchers"only"considered"the"executive"incentive"ratio"for"all"managerial"roles"as"a"whole.""So"far,"the"findings"on"the"impact"of"management"incentives"on"derivatives"uses"are"inconclusive."For"example,"while"Heaney"and"Winata"(2004)"reported"that"management"options"were"significant"in"their"study,"Nguyen"and"Faff"(2002)"did"not."Recent"research"such"as"Chava"and"Purnandam"(2010)"and"Kim,"Li"and"Zhang"(2010)"shows"that"
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different"managerial"positions"may"have"different"effects"on"derivatives"uses;"for"example,"CEOs"are"likely"to"have"greater"information"about"the"workings"of"the"company"than"other"managers"(Handorf,"2015),"such""as"the"Board"of"Directors"and"CFOs.""They"are"thus"likely"to"play"a"significant"role"on"the"decision"for"derivatives"use.""Moreover,"the"Board"of"Directors"may"be"more"likely"to"be"responsible"for"the"adoption"of"derivatives"use"as"the"practice"is"often"regarded"as"a"strategic"decision,"while"CFOs"may"play"a"substantial"role"in"deciding"the"level"of"derivatives"use,"as"it"is"often"regarded"as"an"operational"issue.""Thus"treating"all"managerial"roles"indifferently"in"the"study"on"derivatives"use"can"be"a"cause"for"inconsistent"results"in"prior"studies.""To"overcome"this"weakness"of"treating"all"managerial"roles"in"the"firm"indifferently,"this"thesis"examines"separately"the"effects"of"stock"and"option"holdings"adopted"by"CEOs,"CFOs"and"the"Boards"of"Directors"on"derivatives"use.""Secondly,"there"have"been"many"changes"in"relation"to"derivatives"use"in"the"corporate"world"over"the"last"decade"primarily"due"to"innovations"in"the"financial"industry"and"regulations"for"derivative"uses.""Innovation"in"the"financial"industry"has"led"to"the"debut"of"many"new"financial"instruments"which"in"turn"has"resulted"in"new"ways"for"firms"to"use"derivatives"to"fulfil"their"various"objectives.""New"regulations"introduced"in"the"wake"of"the"GFC,"which"limit"over_the_counter"transactions"and"short"selling"and"add"new"reporting"standards"(Casamento,"2010),"inevitably"impact"both"the"effectiveness"and"efficiency"of"traditional"derivatives"use.""Given"these"changes,"the"benefits"and"thus"motivations"for"firms"to"use"derivatives"today"may"differ"from"those"of"a"decade"ago."
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"The"changes"in"external"factors"such"as"market"volatility,"economic"outlook"and"political"factors"(Brown"and"Toft,"2002)"over"time"inevitably"affect"the"variety"and"level"of"risks"firms"face.""Derivatives"are"primarily"used"to"manage"interest"rates,"and"commodity"and"foreign"exchange"risk"(Benson"and"Oliver,"2004).""Consequently,"firms"may"place"a"higher"priority"on"certain"motivations"due"to"the"external"factors"at"the"time.""Thus"the"significant"determinants"of"derivatives"use"may"also"change"over"time."In"order"to"better"understand"the"determinants"and"dynamics"of"derivatives"use"in"the"corporate"world,"this"thesis"also"aims"to"explore"the"changes"of"derivatives"use"behaviour"over"time"and"update"the"existing"research"in"the"literature.""Thirdly,"there"has"been"little"research"on"how"firms"alter"their"derivatives"use"during"and"after"a"global"crisis.""Since"derivatives"are"commonly"used"financial"instruments"that"can"be"highly"volatile"(Chong"et"al.,"2014),"crisis"events"can"have"an"impact"on"how"many"derivatives"a"firm"will"use.""A"recent"example"of"this"is"the"GFC.""It"is"expected"that"the"GFC"will"have"significant"impact"on"the"derivatives"use"in"the"corporate"world."Studying"the"effects"of"the"GFC"is"beneficial"to"understanding"how"firms"react"to"a"crisis"event.""""Fourthly,"the"industry"in"which"the"firm"is"operating"exposes"firms"to"different"types"of"risks.""Given"derivatives"are"primarily"used"to"manage"risk,"industry"features"should"have"influence"on"what"kinds"of"derivatives"are"used"and"the"motivations"for"the"use."For"example,"the"mining"industry"faces"high"commodity"and"foreign"exchange"risks,"therefore"mining"companies"are"more"likely"to"suffer"
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from"risks"due"to"volatility"swings"(Adam"et"al.,"2015)."As"a"result,"these"firms"tend"to"use"commodity"and"foreign"exchange"derivatives"to"reduce"cash"flow"volatility"and"prioritize"a"high"level"of"cash"reserve"to"reduce"the"firm’s"risk.""An"understanding"of"these"influencing"factors"specific"to"each"industry"is"important"for"understanding"the"derivatives"use"in"the"corporate"world.""However,"little"research"has"been"conducted"contrasting"and"comparing"derivatives"use"across"multiple"industries.""Most"prior"research"studies"have"primarily"focused"on"the"mining"and"financial"services"industries,"since"these"two"industries"indicate"the"highest"use"of"derivatives.""Nevertheless,"derivatives"are"often"widely"used"in"other"industries,"such"as"consumer"goods"and"technology"(Neelankavil"and"Alaganar,"2003)."Therefore,"there"is"a"need"for"an"understanding"of"the"differences"in"the"determinants"of"derivatives"use"across"industries."""Finally,"a"firm’s"decision"to"use"derivatives"can"be"affected"by"its"historical"decisions"or"behaviour.""From"the"perspective"of"transaction"cost"economics"(TCE)"theory,"firms"can"lower"the"transaction"costs"of"using"derivatives"in"the"current"year"due"to"the"sunk"costs"of"using"derivatives"in"the"previous"years.""Moreover,"the"decision"of"using"derivatives"may"cover"multiple"years.""Thus,"a"consideration"of"the"effect"of"time"in"using"derivatives"can"provide"a"more"comprehensive"picture"of"the"motivations"of"using"derivatives"by"firms."""Based"on"the"discussion"above,"this"thesis"aims"to"achieve"the"following"objectives:"1. To"identify"the"key"factors"influencing"the"likelihood"and"the"level"of"derivatives"use;""
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2. To"examine"how"different"managerial"roles"(i.e."CEOs,"CFOs"and"Boards"of"Directors)"affect"derivatives"use;"3. To"compare"and"contrast"derivatives"use"behaviour"by"firms"operating"in"different"industries;"4. To"investigate"the"effect"of"firm"characteristics"on"the"derivatives"use"behaviour;""5. To"examine"the"effect"of"the"GFC"on"the"derivatives"use"and"identify"the"differences"in"such"uses"during"and"after"the"GFC;"and"6. To"investigate"the"effect"of"derivatives"use"behaviour"by"firms"in"the"previous"year"(t_1)"on"their"behaviour"in"the"current"year"(t).""
1.5.++Innovations++"This"thesis"has"a"number"of"innovations"leading"to"several"important"theoretical"and"practical"contributions.""""One"significant"contribution"this"thesis"makes"is"that"it"investigates"the"effect"of"different"managerial"roles"on"derivatives"use."This"thesis"uses"three"managerial"roles"(CEO,"CFO"and"Board"of"Directors)"in"the"models"developed"and"can"thus"provide"a"more"detailed"explanation"of"firms’"derivatives"use"behaviour"by"managerial"roles"than"the"works"in"prior"literature.""From"a"theoretical"perspective,"this"analysis"contributes"to"identifying"which"managerial"role"has"a"greater"impact"on"derivatives"use"and"how"different"managerial"incentives"influence"firms’"hedge"behaviour."From"a"practical"point"of"view,"this"analysis"has"implications"for"designing"management"compensation"packages"and"monitoring"derivatives"use"by"firms."""
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"The"second"innovation"in"this"thesis"is"an"examination"of"the"lag"effect"of"derivatives"use,"thus"making"both"theoretical"and"practical"contributions."This"research"adds"new"factors"possibly"affecting"how"firms"use"derivatives"that"were"not"considered"in"prior"research"based"on"the"transaction"cost"economics"theory"(TCE)."From"the"perspective"of"TCE,"the"use"of"derivatives"in"the"past"incurred"the"costs"of"setting"up"derivatives"uses,"including"the"costs"of"contracting,"organizing,"learning"and"possibly"recruiting"new"staff.""Such"costs"are"sunk"costs"and"can"be"leveraged"for"competitive"advantages.""Thus,"continuing"to"use"derivatives"can"potentially"be"a"competitive"advantage"and"substantially"beneficial"to"firms"from"the"perspective"of"the"positive"theory"of"hedging.""The"third"innovation"in"this"thesis"is"that"it"investigates"the"effect"of"a"global"event"on"firms’"derivatives"use"behaviour.""An"understanding"of""how"the"GFC"affected"the"determinants"of"derivatives"use"during"and"after"the"event"contributes"to"knowledge""of"this"practice,"since"crisis"events"can"change"how"firms"use"derivatives."The"significant"determinants"during"a"crisis"period"can"differ"from"those"of"post"crisis"event"periods."This"is"a"significant"contribution"to"the"theory"as"it"may"help"explain"previous"inconsistencies"in"the"prior"literature""which"studied"data"taken"from"periods"during"other"crisis"events."""""Finally,"this"thesis"also"examines"the"effect"of"industry"and"firm"size"on"derivatives"use.""From"a"practical"perspective,"this"understanding"can"aid"regulators"in"developing"more"targeted"and"effective"regulation"for"a"specific"industry"or"for"firms"of"a"specific"size.""Other"stakeholders"can"also"use"this"
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information"to"compare"and"contrast"the"firm’s"determinants"with"the"standard"determinants"for"that"industry/size"to"check"the"derivatives"use"behaviour"of"the"firm."""The"methodological"innovation"of"this"thesis"is"its"adoption"of"a"panel"study"and"yearly"analysis"for"seven"years."This"approach"allows"an"examination"to"establish"whether"the"determinants"of"derivatives"use"are"static"or"dynamic.""This"area"has"not"been"researched"in"prior"literature;"therefore,"it"contributes"to"the"theoretical"understanding"of"how"and"why"the"determinant"may"change"over"time.""""
1.6.+Thesis+structure+"The"remainder"of"the"thesis"is"organized"as"follows."Chapter"Two"provides"a"comprehensive"review"of"the"literature"relating"to"derivatives"use.""It"starts"with"the"review"and"discussion"of"relevant"theories"that"help"shape"the"understanding"of"derivatives"use"behaviour"and"the"theoretical"development"in"this"field.""The"key"theories"reviewed"in"this"chapter"include"theory"of"investment"(Modigliani"and"Miller,"1958),"positive"theory"of"hedging"behaviour"(Smith"and"Stulz,"1985),"and"agency"theory"(Jensen"and"Meckling,"1976).""The"pros"and"cons"of"each"theory"and"their"further"development"are"discussed.""This"chapter"then"examines"empirical"studies,"focusing"on"the"areas"of"managerial"incentives,"the"impact"of"derivatives"use"on"firm"performance,"and"the"industry"and"GFC"effect"on"derivatives"use"behaviour.""The"chapter"ends"with"the"identification"and"discussion"of"research"gaps"in"the"literature."
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"Chapter"Three"focuses"on"the"development"of"the"theoretical"framework"and"the"theoretical"models"used"in"this"thesis.""To"this"end,"several"relevant"theories"used"in"prior"literature"for"studying"derivatives"use,"including"the"theory"of"investment"(Modigliani"and"Miller,"1958),"positive"theory"of"hedging"behaviour"(Smith"and"Stulz,"1985),"financial"economics"theory"(Kilmczak,"2010)"and"agency"theory"(Jensen"and"Meckling,"1976)"are"further"examined"and"integrated.""Using"the"positive"theory"of"hedging"as"a"basis,"concepts"from"other"theoretical"frameworks"and"empirical"results"are"added"to"the"development"of"the"present"theoretical"framework.""Hypotheses"are"then"developed"based"on"the"theoretical"framework"developed"and"empirical"findings"in"the"literature.""Measurements"are"then"selected"for"the"variables"used"in"the"models.""Finally,"this"chapter"presents"the"specifications"of"the"models"used"in"the"thesis,"with"a"description"of"how"each"determinant"may"affect"derivatives"use."""Chapter"Four"describes"and"discusses"the"methodology"used"in"this"thesis.""It"details"how"measurements"and"data"are"selected"for"the"models"developed"in"Chapter"Three.""This"chapter"also"explains"the"sample"selection"criteria.""The"chapter"further"reviews"and"discusses"possible"regression"methods"to"be"used"and"the"reasons"for"selecting"Logic"and"Tobit"regressions"for"analysing"the"data"collected.""Finally,"this"chapter"provides"a"summary"of"the"descriptive"statistics"of"the"sample."""Chapter"Five"presents"the"findings"on"the"determinants"of"the"likelihood"and"the"level"of"derivatives"use.""Yearly"regressions"for"the"likelihood"and"the"level"of"
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derivatives"use"are"first"examined"and"the"results"discussed.""Panel"data"regressions"are"then"conducted."The"results"show"that"CEO"options,"Board"of"Directors"options,"liquidity"and"firm"size"are"consistently"significant"over"the"sampling"period,"while"leverage"and"ACG"are"two"company"characteristics"the"influence"of"which"varies"over"time.""This"is"followed"by"a"test"of"robustness"of"the"models"in"terms"of"industry"and"firm"size.""Panel"data"regressions"by"industry"and"by"firm"size"are"also"conducted."Differences"in"significant"determinants"of"derivatives"use"in"each"industry"are"compared.""A"robustness"analysis"with"respect"to"firm"size"is"conducted"and"implications"of"the"results"are"discussed."""Chapter"Six"focuses"on"the"effect"of"the"GFC"and"the"time"factor"on"the"derivatives"use"behaviour.""Panel"data"analyses"were"first"performed"to"identify"factors"influencing"derivatives"use.""A"t_test"was"conducted"to"examine"the"differences"in"the"determinants"of"derivatives"use"between"the"two"periods"(during"and"after"the"GFC).""Finally,"yearly"regressions"and"panel"regressions"were"undertaken"to"investigate"both"the"effects"of"previous"derivatives"use"and"lagged"determinants"on"derivatives"use,"respectively.""""Chapter"Seven"draws"conclusions"for"this"thesis"based"on"the"findings"presented.""A"brief"summary"of"the"key"findings"from"this"thesis"is"first"presented.""Following"on"from"this,"the"significance"and"contributions"of"the"findings"are"discussed.""Finally,"the"limitations"of"the"studies"and"future"research"directions"are"discussed.""
1.7+Chapter+summary+"
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This"chapter"described"the"research"context"in"relation"to"the"state"of"derivatives"use,"specifically"in"Australian"firms.""It"then"outlined"the"concept"of"derivatives"use"and"the"related"motivations"for"firms.""This"was"followed"by"a"focus"on"the"problems"faced"by"shareholders,"regulators"and"stakeholders"in"understanding"and"monitoring"how"firms"use"derivatives.""The"research"rationale"for"this"thesis"was"elaborated"and"argued,"and"used"as"the"basis"on"which"research"objectives"have"been"developed.""Finally,"the"structure"of"this"thesis"was"outlined.""" "
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2.+Literature+Review+
This"chapter"reviews"research"literature"on"motivations"of"derivatives"use"and"its"influencing"factors.""It"consists"of"seven"sections."The"first"section"examines"literature"that"develops"the"theories"used"in"studying"firms’"derivatives"use"behaviour.""Sections"Two"and"Three"focus"on"empirical"research"that"investigates"the"effect"of"firm"characteristics"and"managerial"incentives"on"derivatives"use.""This"is"followed"by"a"review"of"research"conducted"on"derivatives"use"behaviour"in"different"industries"and"countries."Section"Six"discusses"the"effect"of"the"GFC"on"derivatives"use"behaviour.""The"research"gaps"in"the"literature"are"then"highlighted.""
2.1.+The+motivations+of+derivatives+use:+theoretical+foundations++This"section"reviews"and"elaborates"the"theoretical"developments"of"hedging"and"derivatives"use"in"the"literature.""The"theories"to"be"discussed"include:"1)"Theory"of"investment"and"capital"management;"2)"Positive"theory"of"hedging"behaviour;"3)"Financial"economics"theory;"and""4)"Agency"theory."These"four"relevant"theories"are"discussed"in"the"following"subsections."""
2.1.1.+Theory+of+investment+and+capital+management++Several"theories"have"been"developed"to"explain"the"motivations"of"a"firm"for"using"derivatives;"however,"all"stem"from"Modigliani"and"Miller"(1958)."These"researchers"proposed"that"a"company's"market"value"is"defined"as"the"total"cash"flow"that"is"returned"from"the"funding"of"equity.""Additionally,"it"should"not"matter"to"shareholders"what"the"firm’s"financing"policy"is,"including"its"use"of"
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hedging."Shareholders"can"replace"a"portion"of"their"holdings"in"the"firm"by"using"arbitrage"with"similar"equity"streams"of"a"different"firm"with"a"different"capital"structure"to"adjust"the"level"of"risk"in"the"portfolio.""However,"the"assumptions"do"not"necessarily"apply"to"day_to_day"business.""Therefore,"how"firms"manage"their"risk"becomes"important"to"investors."This"assumption"is"only"true"if"the"following"three"assumptions"(Akhtar"and"Oliver,"2009;"Batten"and"Wan,"1993;"Bessembinder,"1991)are"satisfied:"1)"a"fixed"investment"policy,"2)"no"contracting"costs,"and"3)"no"taxes.""Fixed"investment"policy"assumption"ensures"that"the"long_term"value"of"the"equity"is"equal"to"a"constant"equity"stream"to"annuity.""Disregarding"contracting"costs"allows"investors"to"make"arbitrage"arrangements"to"their"portfolio"with"no"friction,"which"incentivizes"them"to"constantly"optimize"their"portfolio.""Taxes"may"encourage"firms"not"to"maximize"their"profitability"in"order"to"have"an"optimal"position"on"the"tax"curve.""However,"these"three"assumptions"often"cannot"hold"true"in"business"reality.""This"has"led"to"the"development"of"the"positive"theory"of"hedging"behaviour,"which"is"discussed"in"the"following"subsection."
2.1.2.+Positive+theory+of+hedging+behaviour+Recognizing"the"problems"in"the"assumptions"of"theory"of"investment"proposed"by"Modigliani"and"Miller"(1958),"Smith"and"Stulz"(1985)"argued"that"these"fundamental"assumptions"must"be"overcome"in"order"for"firms"to"achieve"positive"value"under"the"theory"of"investment.""That"is,"firms"can"gain"value"from"using"derivatives"by"optimizing"taxes,"reducing"contract"costs"or"changing"a"firm’s"investment"policy."In"other"words,"firms"must"be"motivated"by"the"value"creation"of"derivatives"uses,"either"through"the"reduction"of"costs"or"increase"in"
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benefits.""As"a"result,"Smith"and"Stulz"(1985)"developed"the"positive"theory"of"the"hedging"behaviour"based"on"breaking"down"the"three"assumptions"of"Modigliani"and"Miller"(1958).""Based"on"this"theory,"they"suggested"that"bankruptcy"costs,"tax"convexity"and"managerial"incentives"are"the"main"motivations"for"firms"to"use"derivatives.""Specifically,"they"argued"that"higher"bankruptcy"rates"can"reduce"the"payoff"to"shareholders"by"incurring"a"higher"expected"default"cost."Hedging"can"be"used"to"reduce"default"costs,"thereby"increasing"the"firm’s"value.""For"firms"that"exist"in"a"system"with"a"progressive"tax"curve,"such"as"those"in"the"USA"(Nguyen"and"Faff,"2010),"there"is"an"optimal"point"on"the"curve"where"the"firm"derives"positive"value"post_tax."By"reducing"the"variability"of"their"cash"flow"through"hedging,"firms"can"better"plan"in"order"to"reach"that"optimal"point"more"accurately.""Furthermore,"Smith"and"Stulz"(1985)"argued"that"managerial"incentives,"such"as"stock"and"options"provided"by"the"firm,"may"induce"an"incentive"or"aversion"to"use"derivatives."For"incentives"where"the"payoff"is"concave"(that"is,"as"firm"value"falls,"value"of"incentive"falls"greater),"managers"lose"more"value"from"the"payoff"if"the"price"falls."Therefore,"managers"become"more"risk_averse."In"the"case"of"convex"payoffs,"however,"managers"gain"more"value"from"the"payoff"if"the"firm’s"value"increases,"thus"they"are"more"likely"to"take"risks.""Applying"this"to"managerial"incentives,"stock"given"to"managers"as"part"of"their"compensation"can"be"considered"as"a"concave"payoff"as"managers"with"large"block"ownership"cannot"liquidate"quickly."Hence,"it"is"more"likely"that"they"lose"more"value"if"the"firm’s"value"decreases."In"contrast,"options"can"be"regarded"as"a"convex"payoff"as"they"provide"greater"value"for"the"manager"as"the"firm’"s"value"increases.+
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2.1.3.+Financial+economics+theory+Recognizing"that"there"are"further"motivations"other"than"those"theorized"in"Smith"and"Stulz’s"(1985)"positive"hedging"theory,"Klimczak"(2007)"extended"the"potential"benefits"of"derivatives"use"and"proposed"the"financial"economics"theory."While"Smith"and"Stulz"(1985)"focused"on"three"main"motivations,"Klimczak"(2007)"used"a"financial"economics"approach"to"theorize"that"a""derivatives"premium"exists;"that"is,"any"appropriate"derivatives"use"motivations"can"be"explained"under"this"theory,"such"as"reduced"cost"of"credit,"lowered"interest"costs"and"ability"to"capture"growth"opportunities."This"theory"is"a"reaction"to"the"lack"of"observations"in"relation"to"some"of"the"benefits"mentioned"in"Smith"and"Stulz"(1985)"in"several"studies,"such"as"Jin"and"Jorion"(2006),"Carter"and"Rogers"(2006),"and"Barton"(2008).""For"example,"Jin"and"Jorion"(2006)"showed"that"while"derivatives"did"reduce"variability"in"cash"flow,"there"was"no"significant"increase"in"firm"value"as"a"result.""Klimczak"(2007)"empirically"tested"for"other"motivations"and"found"that"currency"exposure,"book"to"market"value,"effect"of"IT"industry"and"firm"size"are"all"significant"reasons"for"firms"to"hedge.""Given"that"these"reasons"for"hedging"are"not"mentioned"in"the"positive"theory"of"hedging,"it"can"be"seen"that"financial"economic"theory"provides"a"broader"paradigm"for"motivations"of"hedging,"and"can"be"regarded"as"an"extension"or"elaboration"of"the"positive"theory,"based"on"Berger"and"Zeldich’s"(1993)"five"categories"of"the"development"of"a"theoretical"research"program,"namely,"elaboration,"proliferation,"variation,"competition"and"integration."""While"the"financial"economics"theory"primarily"focuses"on"the"factors"at"the"firm"level"that"provide"benefits"and"value"to"the"firm"through"the"use"of"derivatives,"
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agency"theory"is"also"used"in"the"literature"to"explain"how"factors"at"the"individual"level"influence"derivatives"use.""The"following"subsection"discusses"agency"theory."
2.1.4.++Agency+theory,+managerial+compensation+and+risk+management+Agency"theory"(Jensen"and"Meckling,"1976)"is"another"theory"used"to"understand"firms’"hedging"behaviour."Jensen"and"Meckling"(1976)"argued"the"existence"of"an"agency"cost"due"to"the"separation"of"ownership"and"control"in"firms.""Therefore,"additional"costs"arise"to"align"the"interests"of"the"controlling"agents"(managers"in"this"case)"with"that"of"owners"or"principals.""Conceptually,"agency"cost"is"defined"as"the"cost"involved"in"resolving"the"problem"in"need"differences"between"the"principal"and"the"agent"(Eisenhardt,"1989)."""Agency"theory"can"be"applied"to"explain"derivatives"use"behaviour"in"firms.""The"relationship"between"shareholders"and"managers"can"be"defined"as"the"relationship"between"principal"and"agent,"where"shareholders"are"the"principals"and"the"manager"is"the"agent."Managers"are"often"offered"stock"and/or"options"as"incentives"to"ensure"the"alignment"of"interest"between"the"shareholders"and"managers."Managerial"compensation"under"agency"theory"can"be"split"into"two"types:"behaviour_"and"outcome_based"contracts"(Jensen"and"Meckling,"1976)."Behaviour_based"contracts"provide"an"incentive"to"managers"to"ensure"that"the"firm"does"not"default"(Eisenhardt,"1989):"essentially,"it"is"primarily"about"risk"alleviation.""Outcome_based"contracts"provide"incentive"for"managers"to"increase"the"firm’s"value"if"the"manager"achieves"the"outcome"prescribed"(Eisenhardt,"1989)."Stock"holdings"can"be"seen"as"a"behaviour_based"contract,"as"the"value"of"
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the"stock"held"by"the"manager"only"exists"if"the"firm"does"not"fall"into"financial"distress"(Berkman"and"Bradbury,"1996)."Option"holdings"can"be"viewed"as"an"outcome_based"contract,"since"the"value"of"the"options"can"increase"only"if"the"manager"achieves"the"outcome"specified"in"the"contract"(Berkman"and"Bradbury,"1996)."MacCrimmon"and"Wehrung"(1986)"found"that"risk"aversion"of"the"agent"is"positively"correlated"to"behaviour_based"contracts,"but"negatively"correlated"to"outcome_based"contracts."This"means"that"if"managers"are"risk"averse,"outcome_based"compensation"is"more"likely"to"be"effective"in"providing"incentive"for"them"to"take"risks.""Garen"(1994)"explored"whether"CEO"incentives"are"consistent"with"the"principal_agent"model.""They"found"that"stock_based"incentives"do"increase"variance"risk"for"the"manager,"however"the"relationship"is"statistically"significantly"weak."Nevertheless,"the"magnitude"of"the"coefficients"is"quite"substantial,"implying"that"principal"agent"consideration"does"play"a"role"in"a"managerial"incentive"setting."""Empirical"studies"based"on"the"theories"mentioned"above,"have"been"undertaken"to"test"the"validity"of"these"theories"and"understand"firms’"derivatives"use"behaviour.""The"following"subsections"review"and"discuss"these"studies."
2.2.+The+influence+of+firm+characteristics++The"effect"of"firm"characteristics"on"derivatives"uses"has"been"widely"studied"primarily"based"on"the"positive"theory"or"financial"economics"theory.""Several"firm"characteristics,"such"as"leverage,"liquidity,"growth"opportunities,"tax,"and"firm"size"have"been"reported"to"affect"derivatives"use."For"example,"Smith"and"Stulz"(1985)"proposed"that"the"risks"of"defaulting"can"induce"firms"to"use"
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derivatives"in"order"to"reduce"their"bankruptcy"costs."Bankruptcy"costs"consist"of"payment"to"lawyers,"court"costs,"administration"costs"and"interference"from"banks"(Belkhir"and"Boubaker,"2013)."Furthermore,"Smith"and"Stulz"(1996)"showed"that"by"reducing"the"probability"of"returns"to"below"the"rate"that"would"cause"companies"to"default,"the"firm"could"have"reduced"financial"distress"costs.""Nance,"Smith"and"Smithson"(1993)"examined"the"hedging"behaviour"of"103"companies"in"the"US"to"determine"which"specific"organizational"characteristics"firms"using"derivatives"had"in"common.""They"found"that"firms"that"hedged"had"a"more"convex"tax"curve,"were"bigger"and"had"more"growth"options"in"their"investment"opportunities.""The"findings"revealed"that"firms"that"hedged"more"often"had"more"tax"credits"than"those"that"did"not."It"is"possible"that"this"result"was"due"to"firm"size,"as"the"tax"credits"were"not"scaled"to"the"revenue"of"the"firm"due"to"the"firm"size."Moreover,"the"significance"of"firm"size"effect"is"consistent"with"the"prediction"that"a"larger"firm"size"provides"benefits"of"economies"of"scale,"which"reduces"transaction"costs"for"hedging.""Additionally,"firms"with"greater"investment"opportunities"were"shown"to"have"lower"leverage"and"use"more"hedging"than"other"firms.""By"reducing"the"volatility"of"cash"flows,"firms"can"provide"stable"cash"income"for"investment"opportunities,"which"allows"them"to"undertake"longer_term"commitments.""It"should"be"pointed"out"that"firm"size"and"investment"opportunities"are"both"characteristics"not"explained"by"Smith"and"Stulz"(1985)"in"their"positive"theory"of"hedging"behaviour.""Tufano"(1996)"also"empirically"tested"the"theories"developed"by"Smith"and"Stulz"(1985)"using"the"American"gold"industry"as"the"sample.""His"study"found"that"the"most"important"variables"at"the"firm"level"to"affect"derivatives"use"were:"
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exploration"and"cash"reserves."As"exploration"bears"high"risk"and"cash"reserves"are"an"indicator"of"the"probability"of"meeting"short"term"payments,"both"of"these"factors"are"seen"as"important"indicators"of"financial"distress.""According"to"the"positive"theory"of"hedging,"financial"distress"is"an"important"reason"for"using"derivatives"because"high"leverage"increases"the"risk"of"default"by"reducing"the"probability"of"settling"short_term"debt"in"the"event"of"reduced"cash"flow."By"having"greater"cash"balances"and"cash"reserves"available"to"settle"debt"when"these"events"occur,"firms"can"reduce"the"risk"of"default.""Nevertheless,"Tufano"(1996)"did"not"find"any"other"factors"such"as"tax,"leverage"or"firm"size,"to"be"significant"in"his"study."""Similarly"to"Tufano"(1996),"several"other"studies"(Berkman"and"Bradbury,"1996;"Haushalter,"2000;"Heaney"and"Winata,"2004;"Nguyen"and"Faff,"2002)"examined"the"hedging"determinants"for"firms.""Firm"size,"leverage,"liquidity"and"tax"credit"were"found"to"be"the"most"influencing"factors"for"firms"to"use"derivatives."For"example,"Berkman"and"Bradbury"(1996)"showed"that"firm"size,"leverage,"interest"rate"coverage,"liquidity"and"tax"loss"were"all"significantly"correlated"with"fair"value"of"derivatives"held"by"the"firm.""Therefore,"they"argued"that"the"significance"of"these"variables"show"that"derivatives"use"is"primarily"utilized"by"firms"to"reduce"cost"of"financial"distress"and"tax"loss.""Where"leverage,"liquidity"and"interest"coverage"can"be"considered"as"a"measure"of"the"default"cost"of"the"firm,"firm"size"and"tax"loss"can"be"seen"as"measures"of"tax"benefits.""Haushalter"(2000)"reported"similar"findings"in"the"oil"industry,"with"leverage"and"tax"being"a"significant"influence"on"the"degree"of"derivatives"use"by"the"firm."These"findings"are"consistent"with"the"theory"that"derivatives"use"provides"benefits"in"
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contracting"debt"and"increasing"tax"credits.""However,"Haushalter"(2000)"did"not"find"firm"size"and"liquidity"to"be"significant"factors"for"the"level"of"derivatives"used."Nevertheless,"firm"size"was"significant"for"the"likelihood"of"derivatives"use"where"larger"firms"were"more"likely"to"hedge"due"to"economies"of"scale"and"reduced"transaction"costs"of"hedging."""Nguyen"and"Faff"(2002)"investigated"the"use"of"derivatives"in"Australian"firms"in"1999"and"reported"findings"similar"to"those"of"Haushalter"(2000),"indicating"that"leverage,"liquidity"and"firm"size"are"significant"factors"for"derivatives"use.""Higher"leverage"means"that"firms"are"more"likely"to"use"derivatives"and"are"also"in"a"position"to"increase"this"use.""Liquidity"and"firm"size"were"only"found"to"affect"how"likely"a"firm"is"to"use"derivatives"but"not"the"level"or"amount"of"derivatives"a"firm"used.""Nguyen"and"Faff"(2002)"also"reported"that"market"to"book"value"(MTBV)"is"statistically"significant"but"has"a"weak"relationship"with"the"degree"of"derivatives"use"by"a"firm.""This"finding"is"consistent"with"the"investment"opportunity"examined"in"Nance,"Smith"and"Smithson’s"(1993)"study."Heaney"and"Winata$(2004)"discovered"that"several"factors"hinging"on"firm"size"affect"the"decision"to"use"derivatives.""Derivatives"use"by"smaller"firms"is"more"sensitive"to"the"level"of"foreign"revenue,"liquidity,"the"interaction"between"market"to"book"value"and"leverage,"return"on"assets"and"the"level"of"tax"losses,"while"derivatives"use"by"large"firms"is"explained"by"the"level"of"director"shareholding,"book"to"market"(growth)"value,"and"the"interaction"between"leverage"and"R&D"expense."""Huang,"Ryan"and"Wiggins"(2007)"examined"the"factors"that"influence"the"use"of"non_linear"derivative"instruments"by"firms.""Non_linear"derivative"instruments"
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are"defined"as"derivatives"that"do"not"have"linear"payoffs"such"as"options,"as"opposed"to"use"of"instruments,"such"as"futures"and"forwards.""Non_linear"derivatives"are"seen"as"a"method"of"reducing"the"losses"made"from"using"linear"instruments"(Brown"and"Toft,"2002).""These"results"are"consistent"with"the"results"of"Berkman"and"Bradbury"(1996),"and"Tufano"(1996)"where"firm"size,"market"to"book"value"(MTBV),"and"cash"flow"are"primary"reasons"for"firms"using"non_linear"derivatives.""The"similarity"between"the"motives"for"using"derivatives"and"those"for"hedging"suggests"that"there"is"little"difference"in"motivation"between"derivatives"users"and"hedgers."Huang,"Ryan"and"Wiggins’"(2007)"study"also"found"that"options"characteristics"in"debt"are"a"significant"factor"for"derivatives"use.""Options"characteristics"refer"to"loans"that"provide"an"option"where"the"firm"may"be"forced"to"re_buy"the"debt"securities"if"the"creditor"exercises"the"option.""Huang,"Ryan"and"Wiggins"(2007)"argued"that"the"firm"can"hedge"the"risk"of"the"creditor"exercising"the"options"characteristics"in"the"debt"through"the"use"of"interest"rate"derivatives.""Therefore,"using"derivatives"to"do"so"can"reduce"the"expected"cost"of"the"debt"to"the"firm."""Graham"and"Smith"(1999)"undertook"a"thorough"examination"of"the"tax"incentives"for"hedging."Through"simulated"tax"liability"behaviour"in"80,000"firms,"they"found"that"the"average"saving"in"tax"liability"was"5.4"per"cent"if"the"firm"decided"to"hedge.""This"is"based"on"the"assumption"that"the"firms"are"on"a"convex"tax"curve;"that"is,"tax"rate"increases"faster"as"income"increases.""Firms"that"have"a"high"taxable"income"gain"a"possible"benefit,"as"hedging"reduces"the"volatility"of"their"taxable"income."By"reducing"the"volatility,"more"scenarios"are"created"in"which"the"firm"pays"less"tax."Therefore"the"expected"tax"liability"is"lower.""The"
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tax"saving"is"greatest"towards"the"higher"end"of"the"taxable"income"curve"where"tax"liability"can"be"reduced"up"to"40"per"cent."However,"as"most"firms"in"this"study"did"not"have"enough"taxable"income"to"gain"a"tax_based"incentive,"hedging"was"only"beneficial"to"the"high"income"earning"firms."""Carter,"Rogers"and"Simkins"(2006)"showed"that"firms’"ability"to"capture"growth"opportunities"as"indicated"by"MTBV"would"be"a"factor"to"be"considered"when"deciding"to"use"derivatives.""Firms"with"the"greatest"ability"to"capture"growth"opportunities"use"derivatives"to"manage"their"cost"volatility,"allowing"them"to"make"more"stable"long"term"investments"than"their"peers."Using"the"airline"industry"as"a"case"example,"their"study"showed"the"advantages"of"using"hedging"to"enhance"the"firms’"investment"opportunity"ability.""The"airline"companies"in"their"sample"that"hedged"their"fuel"costs,"experienced"an"increase"in"firm"value.""Carter,"Rogers"and"Simkins"(2006)"argued"that"as"jet"fuel"is"a"large"proportion"of"an"airline’s"cost,"hedging"jet"fuel"reduces"the"firm’s"future"unpredictability."As"jet"fuel"increases"often"occur"at"the"same"time"as"a"decline"in"the"industry,"the"savings"from"hedging"can"be"used"to"make"acquisitions"at"reduced"prices.""As"a"result,"hedging"in"distress"periods"can"allow"airlines"to"increase"firm"value."This"argument"is"an"evolved"variation"of"the"explanation"used"to"describe"the"growth"opportunity"findings"in"Nance,"Smith"and"Smithson"(1993);"it"provides"additional"depth"into"the"explanation"of"scenarios"where"hedging"can"be"beneficial"to"companies"with"higher"growth"opportunities."""Campello,"Lin"and"Ma"et"al."(2010)"showed"that"cost"of"borrowing"and"investment"restrictions"affect"the"effectiveness"of"hedging"used"by"firms"as"a"
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product"of"reduced"default"risk."They"studied"the"yield"data"of"1,000"US"firms"in"the"period"1996_2002"that"used"derivatives"to"test"if"these"firms"had"reduced"rates"of"investment"spending"and"profitability"based"on"their"derivative"usage.""It"was"found"that"firms"that"used"derivatives"to"hedge"had"a"significantly"reduced"loan"spread"by"of"about"a"third"of"the"average.""Campello,"Lin"and"Ma"et"al."(2010)"argued"that"the"debt"yield"for"investors"consists"of"a"component"called"“yield"equivalent"of"expected"default"loss”"(p."1599),"which"provides"an"incentive"for"investors"to"lend"to"riskier"businesses.""The"study"also"found"that"capital"expenditure"restrictions"in"the"firms"using"hedge"were"significantly"lower"than"those"in"non_hedging"firms"and,"as"a"result,"indicated"higher"investment"spending"in"the"hedging"firms"than"the"average"of"all"firms."Both"of"these"findings"show"that"as"hedging"reduces"default"loss,"firms"can"be"less"risky.""As"a"result,"they"are"more"likely"to"be"able"to"negotiate"fewer"debt"covenants"and"lower"risk"premiums"in"their"loans.""Nguyen"and"Faff"(2010)"examined"risk"exposure"for"different"levels"of"derivatives"users"to"test"which"firms"were"speculating"or"hedging."They"found"that"the"risk"exposure"of"derivatives"users"overall"were"not"significantly"different"to"non_users."In"that"sense,"there"is"no"connection"between"derivatives"use"and"risk"exposure"for"the"general"population.""However,"several"relationships"do"exist"depending"on"the"degree"of"use."A"positive"relationship"exists"between"extensive"users"and"risk,"while"the"reverse"is"true"for"firms"choosing"medium"and"low"use.""This"lends"support"to"the"view"that"moderate"and"low"users"are"using"derivatives"to"hedge,"as"they"display"a"lower"level"of"stock"return"variance."Nevertheless,"due"to"the"non_linear"nature"of"the"relationship"between"risk"and"
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firm"exposure,"this"relationship"still"needs"to"be"more"extensively"tested.""Au"Yong,"Faff,"and"Nguyen"(2011)"further"explored"this"topic"and"found"that"derivatives"users"that"employed"a"wider"set"of"hedging"techniques"were"significantly"different"in"firm"size,"leverage,"liquidity"and"dividend"yield"to"those"that"use"a"narrower"range."These"results"are"similar"to"those"reported"in"other"studies,"such"as"Frino,"Lupone"and"Wong"(2008),"indicating"that"a"wider"range"of"hedging"techniques"is"associated"with"higher"levels"of"derivatives"use.""""Adam,"Fernando"and"Salas"(2006)"extended"the"examination"of"speculating"and"hedging"conducted"by"Nguyen"and"Faff"(2002),"to"study"firms"that"both"speculate"and"hedge.""Their"study"investigated"firms"that"use"selective"hedging,"which"differs"from"the"traditional"hedging"practice"of"matching"exposures"by"changing"the"timing"and"size"of"derivatives"used"based"on"the"managers’"views"of"the"market.""Nguyen"and"Faff"(2002)"found"that"several"firm"characteristics,"specifically"firm"size"and"leverage,"have"significant"relationships"with"selective"hedging."Their"inclusion"of"firm"size"is"consistent"with"other"empirical"research"on"hedging.""However,"the"relationship"is"negative"in"contrast"to"the"positive"relationship"found"in"other"studies."This"negative"relationship"implies"that"smaller"firms"are"more"prone"to"selective"hedging"than"larger"ones.""The"authors"argued"that"smaller"firms"may"not"have"an"extensive"risk"management"department"and"may"use"speculative"hedging"in"order"to"compensate."Firms"that"had"a"higher"rate"of"default"risk"were"more"likely"to"use"selective"hedging"than"those"that"did"not."This"observation"supports"the"idea"that"shareholders"of"firms"with"a"high"rate"of"defaulting"may"speculate"hedges"in"order"to"reduce"the"probability"of"defaulting.""
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2.3.++Managerial+incentives+and+derivatives+use+Several"studies"have"examined"the"relationships"between"managerial"incentives"and"hedging"based"on"the"agency"theory"(Jensen"and"Meckling,"1976)."These"studies"broadly"concentrated"on"the"following"three"issues:"1)"managerial"incentives,"2)"deferred"payment,"and"3)"management"age,"tenure"and"derivatives"use"experience."
2.3.1.+Managerial+incentives+Managerial"incentives"are"systematic"determinants"of"corporate"hedging"decisions"(Tufano,"1996).""Stulz"(1996)"explained"that"managers"with"a"significant"amount"of"wealth"tied"up"in"the"firm"are"more"likely"to"consider"their"own"wealth"when"making"hedging"decisions.""Stock"and"option"holdings"are"two"major"forms"of"managerial"incentives."Tufano"(1996)"investigated"the"use"of"derivatives"in"the"American"gold"industry"and"found"that"managers"who"hold"more"stocks"are"more"likely"to"use"hedging"to"manage"gold"price"risk,"but"those"who"hold"more"options"are"less"likely"to"do"so."Volatility"in"the"price"of"the"commodity"would"translate"into"volatility"of"the"managers’"wealth"if"they"hold"a"significant"portion"of"stock,"thus"forcing"them"to"manage"risk"more"closely"for"their"own"wealth."However,"managers"with"a"high"number"of"options"but"low"stock"holdings"would"tend"to"leave"gold"risk"exposure"as"options"reward"them"for"taking"risks."Akron"and"Benniga"(2013)"showed"that"an"increase"in"the"amount"of"equity"given"to"managers,"is"likely"to"increase"the"changes"of"them"hedging.""However,"in"their"examination"of"derivatives"use"in"Australia,"Heaney"and"Winata"(2004)"as"well"as"Nguyen"and"Faff"(2002)"found"that"both"share"and"
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option"holdings"are"negatively"correlated"with"derivatives"use,"and"only"the"executive"(Boards"of"Directors"and"CEOs)"options"were"statistically"significant."This"contradicts"previous"findings"conducted"in"the"American"context"that"suggest"that"executive"stock"and"option"holdings"have"negative"and"positive"relationships"with"derivatives"use."Nevertheless,"if"stock"were"to"be"represented"as"options"on"the"assets"of"the"company,"stock"would"have"the"same"kind"of"negative"relationship"as"options"(Heaney"and"Winata,"2004)."""Tufano"(1996)"also"examined"the"agency"cost"of"cash"flow"hedging"where"managers"can"use"hedging"to"reduce"shareholder"wealth.""Risk"management"practices"like"hedging"can"be"used"to"protect"projects"that"increase"the"wealth"of"the"managers.""These"projects"may"actually"not"be"in"the"best"interests"of"the"shareholders.""Therefore,"hedging"in"these"cases"are"said"to"reduce"the"shareholders’"wealth.""Tufano’s"(1996)"study"showed"that"when"managers"benefit"from"selecting"a"path"that"has"higher"risk"but"also"greater"profitability,"this"additional"risk"erodes"the"shareholders"expected"value."""Supanvanji"and"Oliver"(2005)"examined"the"relationship"between"executive"compensation"composition"and"the"use"of"interest"rate"and"commodity"derivative"instruments"by"managers.""Specifically,"they"investigated"the"differences"in"incentives"of"shares,"salary"and"options,"and"found"that"increases"in"the"amount"of"shares"offered"to"managers"is"associated"with"greater"hedging"by"firms,"and"increases"in"options"are"associated"with"lower"hedging"by"firms.""Increased"salary"and"cash"bonuses"are"also"shown"to"be"negatively"associated"with"the"level"of"hedging"a"firm"would"undertake."Shares"incentives"align"the"
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manager"with"the"long_term"interests"of"shareholders,"as"both"parties"hold"an"interest"in"the"company.""This"would"therefore"promote"hedging"behaviour"as"managers"have"incentives"to"protect"shareholder"interests."Short_term"compensation"such"as"salary"and"cash"bonuses"discourages"risk"taking,"as"it"does"not"provide"incentives"for"managers"to"take"risks.""However,"options"provide"incentives"for"risk_taking"due"to"the"options"value"positively"related"to"volatility.""Managers"therefore"also"have"incentives"to"take"additional"risks"in"order"to"increase"volatility"thereby"increasing"their"options"value."""Cole,"Naveen"and"Naveen"(2006)"examined"the"effects"of"CEO"wealth"on"risk"management"decisions,"based"on"the"value"of"managers’"total"compensation.""Specifically,"they"focused"on"the"sensitivity"of"CEOs’"wealth"to"stock"price"(Delta)"and"to"stock"volatility"(Vega).""While"Delta"measures"the"change"to"managers’"equity"and"compensation"value"given"a"percentage"change"in"stock"price,"Vega"measures"the"change"in"managers’"value"given"a"change"in"volatility"of"the"firm."This"can"be"seen"as"a"measure"of"how"close"the"CEO"is"aligned"to"the"interests"of"the"firm,"as"high"Vega"provides"greater"incentives"for"managers"to"take"risk.""They"further"argued"that"managers"with"higher"Delta"are"more"likely"to"work"in"the"interest"of"shareholders"as"they"share"the"same"rewards"as"shareholders.""However,"unlike"shareholders,"managers"with"higher"Deltas"experience"more"risk"exposure,"as"managers"are"less"diversified"than"shareholders."As"a"result,"higher"Delta"may"lead"managers"to"decrease"the"level"of"risk"in"the"firm"to"protect"their"own"wealth.""CEO"wealth"sensitivity"to"stock"volatility"(Vega)"affects"the"profitability"of"incentives"that"offer"greater"rewards"such"as"options.""Managers"with"greater"Vega"would"want"more"options"to"take"advantage"of"the"
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possible"gain"from"risk_taking.""Moreover,"Cole,"Naveen"and"Naveen"(2006)"found"that"higher"Vega"leads"CEOs"to"implement"more"risky"policies,"with"a"greater"focus"on"R&D"expenditure,"and"higher"leverage."This"is"consistent"with"their"predicted"theory"on"how"Vega"influences"managers’"behaviour"in"risk"management."They"also"found"that"higher"Deltas"lead"to"less"risky"policy"decisions"which"supports"Tufano’s"(1996)"findings"that"greater"managerial"stock"ownership"reduces"incentives"to"take"risk."""Hayes,"Lemmon"and"Qui"(2010)"examined"the"effects"of"managerial"option"incentives"on"risk"taking"behaviour"after"firms"started"using"fair"value"to"report"options."They"studied"the"effect"of"the"amount"of"stock"and"options"given"to"CEOs"after"the"introduction"of"FAS"123R,"that"made"it"compulsory"for"firms"to"report"their"managerial"options"at"fair"value."This"differs"greatly"from"the"previous"method"of"intrinsic"value,"which"gave"firms"more"incentive"to"offer"more"options"to"managers"as"no"expenses"were"reported"on"the"income"statement.""Therefore,"the"introduction"of"fair"value"reporting"would"reduce"the"amount"of"options"given"to"managers,"which"may"align"managers’"interests"differently."The"findings"from"their"study"show"a"reduction"of"(on"average)"17%"in"proportion"to"options"given"to"CEOs"after"the"introduction"of"fair"value"reporting.""This"illustrated"that"the"perceived"cost"of"incentives"does"influence"firms’"managerial"compensation"package"selection."The"study"also"showed"that"the"firms"that"bear"the"greater"cost"from"accounting"charges"indicated"the"greatest"shift"away"from"providing"options"to"managers,"with"a"greater"focus"on"other"forms"of"compensation"such"as"shares"and"cash"bonuses.""Additionally,"Hayes,"Lemmon"and"Qui’s"(2010)"examination"of"CEO"wealth"in"relation"to"stock"price"(Delta),"and"CEO"wealth"in"
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relation"to"stock"sensitivity"(Vega),"showed"that"changes"to"the"reporting"of"options"reduced"Vega"with"a"slight"increase"in"Delta."This"finding"is"similar"to"the"conclusions"drawn"by"Hall"and"Murphy"(2002)"who"found"that"stock"provides"fewer"incentives"to"risk_averse"managers"to"be"motivated"to"increase"the"firm’s"wealth."The"reduced"Vega"was"found"not"be"to"be"linked"to"a"reduction"in"risk_taking"policies"in"firms."This"does"not"support"other"findings"that"show"that"options"lead"to"greater"risk_taking"policy"decisions.""Gormley,"Matsa"and"Milbourn"(2013)"examined"how"the"Board"of"Directors"shifts"managerial"compensation"in"response"to"changes"in"the"level"of"risk"in"the"firm"and"the"effect"of"this"on"risk"management.""They"argued"that"stock"and"salary"incentives"motivate"managers"to"reduce"risk,"and"options"do"the"opposite."Boards"may"then"change"the"composition"of"stock,"options"and"salaries"in"order"to"realign"manager"incentives.""Their"study"found"that"the"Board"may"reduce"CEO"wealth"sensitivity"to"firm"value"and"to"firm"volatility"by"changing"the"level"of"shares"and"options"rewarded.""This"move"reduces"how"much"potential"benefit"the"CEO"will"receive"from"holding"options"and"stock."As"a"result,"managers"can"implement"greater"risk_reducing"actions"such"as"reducing"leverage"and"R&D"expenditure,"diversifying"investment"and"increasing"cash"reserves."It"has"also"been"found"that"it"is"difficult"for"managers"to"re_adjust"the"level"of"risk"in"their"portfolio"after"the"Board’s"decision,"taking"up"to"five"years"to"re_adjust.""Boards"of"Directors"have"been"found"to"shift"managerial"compensation"from"options"to"stock"after"a"crisis"has"occurred."This"shift"decreases"the"incentives"for"managers"to"take"risks"and"increases"incentives"for"managers"to"reduce"default"risks."""
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2.3.2.++Deferred+compensation+package+and+derivatives+use+Besides"the"studies"examining"how"managers’"stock"and"options"influence"their"derivatives"use"behaviour,"others"have"investigated"how"payment"approaches"to"managerial"incentives"affect"their"derivatives"use"behaviour.""For"example,"Hodder"and"Jackwerth"(2011)"investigated"the"use"of"deferred"compensation"in"realigning"risk_taking"behaviour"of"managers."They"discovered"that"deferred"compensation"packages"can"be"used"to"prevent"incentives"for"managers"to"take"risks"where"a"significant"portion"of"a"manager’s"annual"compensation"for"a"period"of"time"is"withheld"by"a"firm.""This"provides"incentive"for"managers"to"take"less"risk"and"to"manage"risk"more"carefully"as"the"firm"cannot"pay"back"the"withheld"portion"of"compensation"to"the"managers"if"it"goes"bankrupt"or"defaults"on"its"loans.""""Belkir"and"Boubaker"(2013)"studied"the"effects"of"compensation"with"debt_like"payoffs"such"as"pension"benefits"and"deferred"compensation"on"the"firm’s"hedging"decision.""Inside"debt"compensation"refers"to"salary"incentives"where"the"payoff"occurs"at"a"future"date."This"compensation"represents"a"liability"to"managers.""Since"the"incentive"is"not"secured,"it"may"not"be"provided"in"the"case"of"a"firm’s"default.""Such"an"incentive"would"provide"additional"motivation"to"managers"to"reduce"risk"in"order"to"ensure"the"firm"does"not"default.""The"study"found"that"banks"with"CEOs"with"greater"inside"debt"showed"increased"use"of"interest"rate"derivatives.""As"inside"debt"forces"the"holder"to"bear"a"cost"if"the"bank"defaults,"CEOs"are"motivated"to"reduce"the"level"of"risk"and"pursue"safer"policy_making"decisions."However,"the"extent"of"interest"rate"use"is"proportional"to"the"ratio"of"inside"debt"to"equity"for"CEOs.""This"is"in"line"with"the"findings"of"
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Hodder"and"Jackworth"(2011)"which"indicated"that"deferred"compensation"provides"incentive"for"managers"to"reduce"the"level"of"risk.""These"findings"show"that"deferred"compensation"is"another"alternative"to"equity"incentives"for"firms"that"want"their"managers"to"reduce"risk.""
2.3.3.+Management+age,+tenure+and+derivatives+use+experience++Several"studies"have"investigated"the"effect"of"management"age,"tenure"and"derivatives"use"experience"on"derivatives"use.""For"example,"Tufano"(1996)"briefly"examined"the"effects"of"managers’"age"and"tenure"on"the"use"of"derivatives"while"studying"risk"practices"in"the"US"gold"industry.""His"argument"is"that"age"might"be"a"factor"affecting"risk"aversion"and"the"reluctance"to"use"sophisticated"derivative"techniques.""Older"managers"may"be"less"likely"to"use"derivatives"possibly"due"to"their"education"and"the"rapid"development"of"derivative"instruments.""Nevertheless,"he"found"that"there"is"no"significant"relationship"between"a"manager’s"age"and"the"extent"of"risk"management"activity."However,"there"is"a"strong"relationship"between"tenure"and"risk"management,"whereby"firms"with"CFOs"who"have"been"in"the"position"fewer"years"are"more"likely"to"engage"in"more"hedging."Moreover,"managers"without"experience"of"hedging"are"less"likely"to"be"favourable"towards"hedging"as"a"form"of"risk"management."The"level"of"experience"of"CEOs"and"CFOs"can"explain"this,"as"more"experienced"CEOs"or"CFOs"can"better"manage"their"firm’s"risk"based"on"their"experience"in"risk"management,"rather"than"relying"on"derivatives"use.""
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2.3.4.+Management+roles++Three"broad"managerial"roles"have"been"examined"in"the"existing"literature"for"their"effect"on"derivatives"use:"Board"of"Directors,"CEO,"and"CFO."For"example,"Chava"and"Purnanandam"(2010)"studied"the"effect"of"CFO"and"CEO"incentives"on"corporate"financial"policy.""Managers’"stock"and"option"holdings"in"the"firm"can"provide"an"incentive"for"them"to"adopt"riskier"corporate"policies.""Managers"can"take"on"additional"risk"to"increase"their"holding"values.""Using"executive"data"from"1993"to"2005,"Chava"and"Purnanandam"(2010)"examined"the"relationship"between"CEO"and"CFO"compensation"and"the"four"main"risk"management"decisions"(financial"leverage,"cash"holdings,"debt"maturity"structure"and"accrual"management)."They"found"that"decreasing"or"increasing"CEO"risk"incentives"are"related"to"lower"or"higher"leverage"and"higher"or"lower"cash"balances.""They"also"found"that"decreasing"or"increasing"CFO"risk"incentives"are"related"to"safer"or"riskier"debt"maturity"choices"and"higher"or"lower"earnings"smoothing.""The"differences"in"job"responsibility"are"reflected"in"the"four"areas"affected"by"each"role’s"incentive.""CEOs"have"greater"overall"say"on"the"level"of"leverage"and"reserve"held"by"the"firm,"both"being"strategic"decisions;"while"CFOs"have"more"control"over"debt"maturity"and"income"smoothing,"which"are"both"complex"and"often"operational"decisions.""In"summary,"the"impact"of"managerial"incentives"on"derivatives"use"is"inconclusive."Several"studies"such"as"the"investigations"by"Nguyen"and"Faff"(2002)"have"shown"a"significant"link"of"derivatives"use"to"stock"holdings"only,"while"others"have"linked"derivatives"use"to"only"options"holdings"(Tufano,"1996).""One"possible"explanation"is"that"all"these"studies"have"assumed"that"managers"
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from"different"positions"react"the"same"way"to"managerial"incentives,"ignoring"their"different"roles"in"the"firms’"derivatives"use"decision_making"process.""""
2.4.+The+impact+of+derivatives+use+on+firms’+financial+performance+Several"researchers"have"examined"the"impact"of"hedging"on"the"firm’s"value,"financial"distress"and"cost"of"capital.""Froot,"Scharfstein"and"Stein"(1993)"show"that"there"is"an"optimal"level"of"hedging"for"companies"where"external"funding"is"more"costly"than"internal"financing."They"argued"that"a"company"faced"with"more"costly"external"financing"would"use"hedging"to"reduce"the"incidence"of"external"financing,"allowing"the"company"to"maintain"its"optimal"investment"and"financing"plans."""Hentchel"and"Kothari"(2001)"examined"whether"the"hedging"habits"of"425"large"US"firms"increase"or"decrease"firm"risk"in"the"use"of"derivatives.""They"found"that"most"firms"in"the"US"that"do"use"derivatives"tend"to"use"interest"rate"and"foreign"exchange"derivatives,"while"almost"none"use"commodity"derivatives."Their"research"showed"that"non_financial"firms"held"more"foreign"exchange"derivatives"while"financial"firms"held"more"interest"rate"derivatives.""Their"study"also"showed"that"there"was"no"correlation"between"volatility"of"stock"price"or"variances"in"interest"rate"or"currency"exchange"rate"and"the"amount"of"derivatives"used."The"implications"from"the"observations"are"that"not"many"firms"use"derivatives"for"speculative"reasons,"because"there"would"be"a"relationship"between"volatile"returns"and/or"larger"exposures"to"interest"rate"or"foreign"exchange"if"the"firms"were"to"use"derivatives"for"speculative"reasons."
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Guay"(1999)"explored"the"impact"of"derivatives"on"the"level"of"risk"reduction."To"do"this,"he"focused"specifically"on"firms"that"had"just"started"using"derivatives"in"order"to"compare"and"contrast"their"volatility"and"growth"before"and"after"implementing"derivatives"use.""He"found"that"most"firms"experienced"a"five"per"cent"reduction"in"stock"volatility"and,"more"specifically,"a"22"per"cent"reduction"in"interest"rate"exposure"and"an"11"per"cent"reduction"in"exchange"rate"exposure.""These"findings"showed"that"there"is"noticeable"reduction"to"firm"risk"from"derivatives"use."Given"that"the"implementation"of"derivatives"use"is"accompanied"by"a"reduction"in"firm"risk"and"exposure,"it"is"likely"that"most"of"these"firms"were"using"derivatives"for"hedging"purposes"as"opposed"to"speculation.""
2.5.+Derivatives+use+behaviour+by+industry+The"type"of"industry"is"another"important"factor"influencing"the"derivatives"uses"as"various"industries"bear"different"types"of"risks"that"need"to"be"managed"accordingly."This"section"reviews"and"discusses"factors"influencing"the"derivatives"use"in"four"industries:"mining,"financial"services,"airline,"and"R&D"and"technology,"as"they"are"dominant"in"the"Australian"economy."
2.5.1.+Mining+industry+Several"studies"(Birt"et"al.,"2013)"identified"and"described"the"main"risks"that"Australian"mining"firms"face."These"risks"include"commodity"price,"foreign"exchange,"interest"rate,"and"risks"incurred"in"the"three"phases"of"the"mining"life"cycle"(Minerals"Council"of"Australia,"2012):"exploration,"construction"and"production."Firstly,"commodity"prices"can"fluctuate"greatly"over"time.""If"the"firm"is"not"a"price"maker"in"that"industry,"the"fluctuation"of"commodity"prices"can"
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increase"the"volatility"of"returns"(commodity"risk)"(Buckley,"2004)."Secondly,"many"mining"products"are"traded"globally"and"thus"require"foreign"currency"exchanges"to"settle"accounts"(Adam"et"al.,"2015).""Mining"is"now"a"global"operation,"where"firms"often"fund"projects"in"a"foreign"country.""In"these"cases,"firms"can"be"exposed"to"foreign"exchange"risk,"whereby"fluctuations"in"the"currency"exchange"over"time"can"drastically"affect"the"expected"level"of"revenue"(CITIC"Pacific"Mining,"2008)."Thirdly,"funding"a"mining"project"can"be"not"only"costly,"but"can"also"often"have"long"loan"periods."Therefore,"firms"are"susceptible"to"interest"rate"risk"from"possible"rises"in"the"interest"rate"over"a"long"period"of"time."Fourthly,"in"the"exploration"phase"of"mining,"there"is"a"high"level"of"uncertainty"associated"with"finding"a"viable"mine"site"(Minerals"Council"of"Australia,"2012)."Therefore,"a"high"exploration"risk"can"exist"if"no"viable"site"is"found.""Fifthly,"numerous"factors"can"go"wrong"in"the"production"process,"which"may"affect"production"volume"(production"risk)"(Birt"et"al.,"2013)."All"these"potential"risks"can"adversely"affect"the"profitability"and"financial"health"of"a"mining"company."Consequently,"mining"firms"often"use"hedging"to"manage"commodity"price,"foreign"exchange"and"interest"rate"risk"to"alleviate"these"risks.""""Birt"et"al"(2013)"found"firm"size"and"leverage"to"be"the"two"key"firm"characteristics"that"influence"hedging"in"mining"firms.""Their"results"are"similar"to"the"findings"of"Tufano"(1996)"and"Adam"(2015)"who"examined"derivatives"use"in"the"American"gold"industry.""
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2.5.2.+Financial+services+industry+The"types"of"risks"faced"by"the"financial"industry"are"primarily"interest"rate"(Hentschel"and"Kothari,"2001),"foreign"currency"exchange"rate,"credit"risk"and"solvency"(Rajendran,"2007).""Therefore,"the"financial"industry"has"been"found"to"use"a"range"of"different"risk"management"techniques.""For"example,"both"Rajendran"(2007)"and"Belkhir"and"Boubaker"(2013)"found"size"to"be"the"chief"determinant"of"whether"a"firm"would"use"derivatives.""Larger"financial"firms"can"use"derivatives"more"effectively"than"smaller"ones,"mainly"due"to"the"economy"of"scale;"hence,"they"are"much"more"likely"to"do"so.""Moreover,"Ranjendran"(2007)"explored"the"use"of"derivatives"by"Indian"banks.""They"found"that"credit"risk,"growth"of"derivatives"and"solvency"are"the"main"reasons"for"using"derivatives.""Credit"risk"and"solvency"are"both"factors"that"determine"whether"the"firm"would"fall"into"default.""Firms"with"high"credit"risk"and"low"solvency"would"be"forced"into"a"greater"use"of"derivatives"to"reduce"defaulting."Banks"that"use"derivatives"to"speculate"are"more"likely"to"use"these"derivatives"to"capitalize"on"the"growth"potential,"if"the"value"of"the"derivatives"increases"quickly.""Moreover,"Belkir"and"Boubaker"(2013)"found"mortgage"tax"rate"and"CEO"sensitivity"to"firm"value"to"be"the"other"most"significant"factors"for"derivatives"use"by"banks"because"both"the"mortgage"tax"rate"and"CEO"sensitivity"to"wealth"enhances"the"CEOs’"propensity"to"value"stock"and"cash"incentives."
2.5.3.+Airline+industry+Carter"(2006)"examined"the"uses"of"hedging"in"the"airline"industry"to"determine"if"hedging"creates"value"for"airline"companies.""In"the"airline"industry,"jet"fuel"accounts"for"90"per"cent"of"the"day_to_day"costs""(Carter,"Roger"and"Simkings,"
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2006).""Thus,"fuel"hedging"greatly"reduces"the"volatility"of"an"airline’s"cash"flow."The"researchers"mentioned"above"found"that"firm"size,"leverage,"credit"rating"and"executive"shares"outstanding"act"as"motivators"for"derivatives"use"in"this"industry.""Leverage"and"credit"rating"are"both"factors"related"to"the"ability"of"the"airline"to"stay"solvent,"while"firm"size"provides"economy"of"scale"benefits"to"derivatives"use."Executive"share"outstanding"represents"the"managerial"incentive"for"firms"to"use"hedging"to"reduce"the"firms’"risk"and"protect"the"executives’"shares.""
2.5.4.+R&D+and+technology+industry++Nance,"Smith"and"Smithson"(1993)"investigated"how"Research"and"Development"(R&D)"expenditure"may"be"seen"as"a"proxy"for"a"firm’s"growth"options"in"its"investment"opportunities."Higher"R&D"expenditure"means"that"firms"have"many"investment"options"available.""This"is"a"unique"characteristic"of"firms"operating"in"the"R&D"high"technology"or"pharmaceutical"industry.""Nance,"Smith"and"Smithson"(1993)"showed"that"firms"that"hedged"had"a"significantly"larger"R&D"expenditure"than"those"that"did"not.""This"is"attributed"to"the"fact"that"firms"can"minimize"earnings"uncertainty"by"hedging."Earning"uncertainty"in"technology"and"pharmaceutical"firms"leads"to"a"reduction"of"growth"in"research"spending"(Lewent"&"Kearney,"1993).""Therefore,"it"is"crucial"for"these"firms"to"maximize"their"R&D"expenditure"and"minimize"their"earnings"uncertainty."This"supports"the"findings"made"in"Smith"and"Watts"(1992),"which"showed"that"firms"with"greater"investment"opportunities"have"greater"incentives"to"hedge.""
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Neelankavil"and"Alaganar"(2003)"showed"that,"on"average,"R&D"expenditure"in"the"technology"industry"of"the"US"and"Japan"is"five"times"higher"than"that"of"other"industries.""R&D"expenditure"indicates"future"innovation"and"invention"of"new"products"and/or"technology"that"are"crucial"for"technology"firms"to"stay"ahead"of"their"competitors"(Stern,"1992)."Technology"firms"invest"more"in"R&D"than"other"industries"as"they"are"more"committed"to"long_term"growth,"with"R&D"being"the"best"way"to"do"this"(Stern,"1992).""Therefore,"earnings"uncertainty"must"be"reduced"to"optimize"their"future"growth"opportunities.""The"proper"use"of"derivatives"can"be"an"effective"way"to"do"so."""Low"technology"industries"do"not"depend"on"R&D"as"heavily"as"their"high"technology"counterparts,"and"therefore"do"not"need"to"invest"as"heavily"in"R&D."
2.6.+The+effect+of+Global+Financial+Crisis+on+derivatives+use+The"macro"environment,"particularly"the"political"and"economic"environment,"can"also"affect"firms’"derivatives"use"behaviour.""The"change"of"global"regulatory"environment"caused"by"the"Global"Financial"Crisis"(GFC)"occurred"between"2008"and"2009.""This"section"discusses"the"potential"impact"of"the"GFC"on"derivatives"use"behaviour.""
2.6.1.+The+GFC+and+derivatives+use+The"GFC"had"a"massive"impact"on"the"global"financial"system.""It"is"widely"believed"that"derivatives"played"a"substantial"role"in"GFC."The"causes"for"the"GFC"and"the"role"played"by"derivatives"for"this"financial"crisis"have"been"examined"in"the"literature."For"example,"Avgouleas"(2009)"identified"three"main"factors"which"caused"the"GFC:"credit"expansion,"international"financial"deregulation"and"
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increasing"complexity"in"the"level"of"financial"innovation.""Credit"expansion"flooded"the"market"with"excess"levels"of"liquidity"over"a"long"period"of"time."This"gave"investors"the"sense"that"this"level"would"be"sustainable,"which"made"them"less"risk"averse.""Financial"innovation"in"the"derivatives"market"produced"complicated"instruments"that"yielded"returns"that"were"difficult"to"explain.""In"the"case"of"the"GFC,"it"was"the"invention"and"usage"of"Collateral"Debt"Obligations"(CDOs)"that"lead"to"the"crisis.""CDOs"are"essentially"a"claim"on"cash"flows"arising"from"mortgages"that"involves"multiple"pieces"or"tranches"with"different"credit"quality"(Avgouleas,"2009).""Financial"deregulation"made"it"easier"for"banks"to"operate"and"trade"CDOs"to"investors"who"simply"did"not"know"what"they"were"buying"into"but"were"overconfident"due"to"strong"market"conditions"at"the"time."As"a"high"level"of"credit"was"available,"many"institutional"investors"borrowed"money"from"banks"to"fund"these"investments.""This"created"multiple"problems"when"the"mortgages"in"the"CDOs"started"to"default,"causing"them"to"be"worthless."Due"to"the"common"and"widespread"trading"of"CDOs,"this"situation"not"only"created"losses"in"the"housing"market"but"quickly"spread"to"hedge"funds,"capital"investors"and"banks,"that"not"only"invested"in"the"product"but"lent"money"to"investors"who"also"invested"in"it.""The"devastating"consequences"led"to"an"overwhelming"negative"press"on"derivatives"use"in"2008"and"stronger"regulation"was"brought"in"from"2009"(Bryan,"2012)."The"impact"of"the"GFC"on"derivatives"use"can"be"observed"at"both"regulatory"and"organizational"levels.""At"the"regulatory"level,"governments"have"issued"new"regulations"to"tighten"the"use"of"derivatives.""For"example,"the"Australian"government"put"in"place"reforms"for"Over"the"Counter"(OTC)"derivatives"(Casamento,"2010)"because"the"OTC"derivatives"market"was"seen"as"a"key"
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contributor"to"the"GFC."The"OTC"derivatives"market"refers"to"derivatives"not"traded"on"the"basis"of"organized"exchanges"but"often"on"customized"contracts"negotiated"between"two"parties.""As"a"result,"both"parties"face"a"counterparty"risk,"while"under"an"organized"exchange"only"one"party"faces"the"risk.""The"existence"of"this"counterparty"risk"exacerbated"the"severity"of"the"GFC"as"it"increased"the"number"of"parties"and"the"amount"of"credits"affected"by"the"risk.""Robinson"and"Hronsky"(2012)"showed"that"the"OTC"derivatives"markets"need"to"be"better"regulated"to"prevent"another"financial"crisis"from"occurring."""The"reforms"in"derivatives"use"as"specified"in"the"newly_issued"regulations"have"led"to"two"major"changes"that"are"relevant"to"this"thesis:"standardization"of"derivative"products"and"more"transparent"reporting"(Casamento,"2010)."Standardization"means"that"it"is"more"difficult"for"firms"to"organize"a"customized"contract"with"notional"terms,"maturities"and"payment"dates"to"meet"their"needs.""In"order"for"firms"to"adapt"to"standardized"restrictions,"higher"costs"have"been"placed"on"customizable"derivative"instruments,"pushing"firms"towards"standardized"products."As"a"result,"firms"must"choose"between"using"more"inflexible"instruments"and"paying"a"much"higher"cost."Both"of"these"would"create"disincentives"to"use"derivatives.""Based"on"this,"it"is"likely"that"firms"will"reduce"their"derivative"usage"levels"in"the"post_GFC"years"due"to"the"number"of"derivatives"listed.""The"sweeping"reforms"in"OTC"have"also"increased"the"transparency"and"margin"requirements"necessary"for"firms"to"operate"in"this"market.""Increased"transparency"means"that"firms"must"detail"all"transactions"made"over"the"OTC"market"(previously"this"was"not"a"requirement).""Firmer"margin"requirements"ensure"that"participating"firms"can"meet"the"margins"
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needed"without"defaulting."Both"these"requirements"put"more"restrictions"on"firms,"possibly"shifting"them"away"from"the"OTC"market"due"to"the"rising"transaction"costs."""At"the"organizational"level,"the"GFC"and"the"role"played"by"derivatives"generated"negative"perception"among"the"general"public,"media"and"more"importantly,"investors"about"the"use"of"derivatives,"thereby"potentially"reducing"use"by"firms.""For"example,"Birt"et"al"(2013)"noticed"a"much"lower"level"of"derivatives"use"by"companies"during"2008,"with"firms"in"the"extractive"industries"indicating"much"lower"rates"of"derivatives"use"than"before"the"GFC."This"would"suggest"that"firms"lost"faith"in"derivatives"shortly"after"the"GFC"as"a"result"of"anchoring"bias,"as"suggested"by"Avgouleas"(2009)."Anchoring"bias"means"that"certain"information"or"a"certain"event"is"used"as"a"reference"point"for"making"the"final"decision."""There"is"little"empirical"research"so"far"on"the"impact"of"a"global"economic"event,"such"as"the"GFC,"on"derivatives"use"in"the"corporate"world.""As"the"GFC"is"still"fresh"and"current"for"most"people,"it"is"plausible"to"say"that"anchoring"bias"may"turn"managers"away"from"derivatives"use.""
2.6.2.+Corporate+governance+and+derivatives+use+Another"issue"which"needs"to"be"considered"in"studying"the"impact"of"the"GFC"on"derivatives"use"by"firms"is"the"strengthening"of"corporate"governance"after"the"GFC.""Lack"of"strong"corporate"governance"to"oversee"managerial"incentives"is"regarded"in"the"literature"as"another"factor"contributing"to"the"GFC.""For"
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example,"Issaskon"and"Kirkpatrick"(2009)"and"Eisenbeis"(2009)"reviewed"the"supervision"and"regulation"of"derivatives"use"that"led"to"the"financial"crisis."Issakson"and"Kirkpatrick"(2009)"believed"that"corporate"governance"is"the"embodiment"of"the"accountability"of"managers"to"manage"the"firm"on"the"behalf"of"the"shareholders.""They"argue"that"before"the"GFC,"there"was"a"lack"of"good"corporate"governance"due"to"a"high"level"of"market"growth"rate,"and"this"deficiency"resulted"in""the"GFC."One"of"the"reasons,"they"argued,"for"the"GFC"was"the"lack"of"oversight"over"managerial"incentives.""Specifically,"managerial"compensation"was"geared"to"provide"short_term"incentives"that"benefited"from"risk_taking,"but"did"not"align"with"the"long_term"goals"of"sustainability.""This"led"firms"to"embark"on"unsafe"levels"of"risk"and"contributed"to"the"severity"of"the"GFC.""It"is"suggested"that"post_GFC"corporate"governance"needs"to"be"more"focused"on"a"payoff"structure"that"realigns"the"managers’"interests"with"the"long_term"sustainability"of"the"firm.""Lack"of"transparency"of"derivatives"is"also"an"area"that"Issakson"and"Kirkpatrick"(2009)"argued"needed"to"be"addressed.""Not"all"companies"had"clearly"communicated"the"risks"of"the"financial"derivative"instruments"being"used"to"their"shareholders,"with"some"derivative"instruments"not"listed"on"the"balance"sheet."Derivative"instruments"were"also"not"correctly"valued"by"the"risk"and"asset"pricing"models"used,"which"exposed"shareholders"to"unknown"risks."Boards"of"Directors"also"failed"to"recognize"that"leverage"was"increasing"with"the"use"of"newer"derivative"instruments."These"inadequacies"showed"that"derivatives"use"regulation"needed"to"be"enhanced"to"prevent"the"events"such"as"the"GFC"from"happening"in"the"future."""
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2.7.+Research+gaps+Although"research"on"derivatives"use"and"its"influencing"factors"have"been"undertaken"quite"extensively"over"the"last"two"decades,"several"research"gaps"still"exist.""Firstly,"most"of"the"research"on"derivatives"use"has"only"considered"the"effects"of"managerial"incentives"for"various"managerial"positions"as"a"collective.""That"is,"studies"have"aggregated"the"Board"of"Directors,"senior"managers"such"as"CEOs"and"CFOs,"into"one"group"and"have"not"investigated"separately"the"effect"of"different"managerial"roles"on"derivatives"use.""As"discussed"above,"derivatives"use"decisions"are"often"made"at"two"levels:"strategic"and"operational"levels.""A"decision"on"use"of"derivatives"is"often"regarded"as"being"strategic,"and"thus"often"made"by"the"Board"of"Directors"(Johnon"et"al.,"1996),"while"the"level"of"derivatives"use"is"usually"operational,"thereby"made"by"the"CEO"and"CFO.""Therefore,"it"is"very"important"to"separately"investigate"the"role"of"different"managerial"positions"on"derivatives"use"behaviours."""Secondly,"the"influencing"factors"reported"in"the"empirical"literature"are"inconclusive.""For"example,"some"research"shows"stock"holdings"by"management"is"a"statistically"significant"factor"(Francis"et"al.,"2015)"while"others"show"options"holdings"only,"although"important"papers"in"the"field"such"as"Tufano"(1996),"Berkman"(1996),"Nguyen"and"Faff"(2002),"have"showed"that"managerial"stock"and"options"holdings"have"significant"effect"on"derivatives"use."One"possible"explanation"is"that"all"these"studies"have"assumed"that"managers"from"different"positions"react"the"same"way"to"managerial"incentives."However,"recent"researchers,"such"as"Chava"(2010)"and"Kim"(2010)"showed"that"managerial"compensation"of"CEOs"and"CFOs"have"different"effects"on"the"firm"due"to"their"
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different"job"responsibilities.""Thus,"there"is"a"clear"need"for"further"studies"on"how"the"effects"of"managerial"incentives"on"derivatives"use"differ"based"on"different"managerial"responsibilities."""Thirdly,"studies"examining"determinants"of"derivatives"use"have"mostly"focused"on"single"time"periods.""Due"to"the"difficulty"of"collecting"derivatives"use"information,"early"studies"on"this"topic"such"as"those"of"Nance,"Smith"and"Smithson(1993),"Guay"(1999)"and"Heaney"and"Winata"(2004),"used"single"time"period"data"to"examine"derivatives"use.""As"these"papers"had"to"hand"collect"derivatives"use"information,"all"three"studies"chose"to"increase"the"number"of"firms"sampled"to"obtain"a"less"biased"estimate.""However,"time"itself"may"play"an"important"factor"in"derivatives"use."Derivative"instruments"have"evolved"over"the"last"twenty"years"with"the"introduction"of"new"derivative"instruments"such"as"CDOs,"which"may"change"how"firms"used"derivatives"(Golecki,"2010).""Therefore,"this"may"affect"how"firms"use"derivatives"over"time.""Haushalter’s"(2000)"study"was"one"of"the"few"to"examine"hedging"in"multiple"periods,"and"showed"that"there"is"a"substantial"time"series"variation"in"hedging;"that"is,"hedging"itself"is"a"response"to"other"dynamic"variables"such"as"market"conditions.""However,"given"that"Haushalter’s"study"(2000)"examined"hedging"behaviour"in"only"three"consecutive"years"from"1992_1994,"it"does"not"provide"any"indication"that"hedging"may"have"changed"since"then.""An"examination"of"the"determinants"of"derivatives"use"from"different"studies"shows"that"the"results"are"not"consistent."Tufano"(1996)"who"examined"the"data"of"1993,"showed"that"block"ownership"was"a"significant"factor"in"the"gold"industry,"while"Adam"(2015)"did"not"support"this"significant"relationship"in"his"study"using"1999"data."Given"that"
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both"studies"examined"the"derivatives"use"habit"of"the"American"gold"industry,"if"hedging"motivations"did"not"change"over"time,"then"qualitatively"the"same"finding"should"be"reported.""Therefore,"the"possibility"exists"that"hedging"behaviour"and"more"broadly,"derivatives"use"behaviour,"may"be"changing"over"time."""Fourthly,"there"has"been"a"lack"of"research"on"the"inertia"or"time"lag"effect"of"derivatives"uses"by"firms;"in"other"words,"how"derivatives"use"in"previous"years"affects"this"use"the"year"after."As"explained"previously,"the"difficulty"of"obtaining"derivatives"use"information"has"made"it"difficult"to"further"explore"the"effects"of"time"on"derivatives"use."Smith"and"Stulz"(1985)"examined"the"motivations"of"hedging"as"a"response"to"current"conditions"affecting"the"firm."On"the"basis"of"their"positive"theory"of"hedging,"firms"should"only"hedge"if"the"conditions"are"profitable,"rather"than"simply"because"they"already"have"hedging"activities"in"operation."Firms"may"take"on"derivatives"use"contracts"that"extend"over"several"years."Therefore,"some"derivatives"use"from"the"previous"period"would"carry"over"to"the"next"(Carter"et"al.,"2006).""Thus"the"firm’s"decision"to"use"derivatives"could"have"an"effect"on"in"the"amount"of"derivatives"that"must"be"carried"over"from"the"previous"year.""The"studies"that"have"examined"used"panel"data"to"investigate"hedging"use,"such"as"the"studies"of"Haushalter"(2000)"and"Adam"(2015),"did"not"consider"derivative"instruments"that"may"exist"over"several"years."Rather"they"focused"on"whether"derivatives"were"used"at"all.""This"means"that"a"research"gap"exists"in"explaining"how"much"of"the"firm’s"derivatives"use"is"related"to"their"reaction"to"the"risks"in"the"market"and"how"much"is"due"to"derivative"instruments"from"previous"years.""
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"Fifthly,"most"of"the"research"on"determinants"of"derivatives"use"was"conducted"using"data"before"2008.""There"was"a"flux"of"research"based"on"hedging"determinants"in"the"mid_1990s,"such"as"Guay"(1999),"Haushalter,(2000)"and"Berkman(1996).""In"the"2000s,"there"was"an"increase"in"Australian"research"on"derivatives"use,"such"as"Berkman(2002),"Nguyen(2002)"and"Benson(2004).""However,"there"has"not"been"much"more"recent"research"focused"on"the"determinant"of"hedging"or"derivatives"use"after"2004.""The"Global"Financial"Crisis"occurred"in"2008"and"social"attitudes"towards"derivatives"and"derivative"regulation"(Golecki,"2010)"have"changed.""Regulation"increases"the"cost"of"using"derivatives"for"some"firms"(Eisenbeis,"2009)"and"financial"crisis"can"motivate"firms"to"change"their"management"compensation"policy"(Gormley"et"al.,"2013)"and"corporate"governance.""Both"of"these"factors"dissuade"some"of"the"known"determinants"of"derivatives"use,"such"as"economies"of"scale"benefits"and"managerial"compensation."Therefore,"determinants"of"derivatives"use"during"and"after"the"GFC"may"be"different."However,"no"research"so"far"has"examined"the"determinants"of"derivatives"use"in"the"last"five"years."""Finally,"research"on"the"effect"of"industry"type"on"derivatives"use"is"scant.""As"shown"in"Benson"and"Oliver’s"(2004)"study,"industry_specific"risk"can"change"the"derivatives"use"behaviour"of"firms"because"each"industry"can"face"different"types"of"risks"and"the"effect"of"each"type"of"risk"varies.""However,"most"research"has"focused"just"on"one"industry"to"reduce"the"variation"of"industry"specific"risk"in"the"model"adopted,"or"to"aggregate"the"sample"into"one"group.""Differences"in"the"type"of"risk"involved"and"the"type"of"derivatives"used"vary"based"on"the"industry"
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in"which"the"firm"is"operating.""Hentschel"and"Kothari"(2001)"showed"that"financial"and"non_financial"firms"differ"greatly"in"the"kind"of"hedging"they"can"use"depending"on"the"type"of"risk"they"face.""Wojackowski"(2012)"has"called"for"research"on"industry"comparisons"for"determinants"of"derivatives"use.""Different"industries"can"provide"managers"with"different"convexity"payoffs,"which"would"alter"the"likelihood"of"a"manager"taking"risks."However,"there"has"never"been"a"comprehensive"comparison"of"determinants"between"different"industries.""Such"an"industry"comparison"study"can"help"explain"the"inconsistencies"in"different"studies"such"as"those"of"Tufano"(1996)"and"Shen"(2013).""
2.8+Chapter+summary+"This"Chapter"reviews"the"literature"on"derivatives"use"by"firms.""Section"2.1"describes"and"discusses"the"main"theories"used"in"prior"literature"for"research"in"this"area."The"four"theories"reviewed"are:"1)"theory"of"investment"and"capital"management,"2)"positive"theory"of"hedging"behaviour,"3)"financial"economics"theory;"and"4)"agency"theory.""Theory"of"investment"and"capital"management"proposed"by"Modigliani"and"Miller"(1958)"was"the"first"theory"developed"in"the"literature.""Modigliani"and"Miller"(1958)"argued"that"the"firm’s"financing"policy,"including"the"use"of"hedging,"does"not"affect"shareholders"as"they"can"diversify"their"investment"portfolio"to"manage"their"investment"risk,"rather"than"relying"on"the"firm"to"manage"these"risks.""However"the"theory"was"built"on"three"rigid"assumptions:"1)"a"fixed"investment"policy,"2)"no"contracting"costs,"and"3)"no"taxes.""Smith"and"Stulz"(1985)"argued"that"these"fundamental"assumptions"did"not"hold"true"in"business"reality.""Consequently,"they"developed"the"positive"
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theory"of"hedging"behaviour"and"suggested"that"firms"can"gain"positive"value"from"derivatives"use"by"breaking"down"these"three"assumptions.""Klimczak"(2007)"then"extended"the"potential"benefits"of"derivatives"use"suggested"by"Smith"and"Stulz"(1985)"and"proposed"the"financial"economics"theory"that"encompasses"benefits"from"derivatives"use"by"firms.""While"these"three"theories"focus"on"the"motivators"or"factors"affecting"derivatives"use"at"the"organisational"level,"the"agency"theory"focuses"on"factors"at"the"individual"level"and"argues"that"key"individuals"in"organisations"can"also"play"an"important"role"in"using"derivatives"as"their"interests"are"not"aligned"with"those"of"the"organisations."""Empirical"studies"in"prior"literature"on"derivative"uses"by"firms"have"identified"a"variety"of"factors"that"can"influence"firms’"derivatives"use"behaviour.""These"factors"include"those"at"the"organisational"level,"such"as"firm"size,"leverage,"diversification,"loan"spread,"liquidity,"market"to"book"value"(MTBV),"R&D"expenditure,"and"tax"saving,"and"those"at"an"individual"level"such"as"managerial"salary"and"cash"bonuses,"managerial"stock,"managerial"options,"managerial"performance"rights,"managerial"delta,"and"managerial"vega.""Most"of"the"empirical"studies"so"far"have"heavily"concentrated"on"the"mining,"financial"services"and"airline"industries."Section"2.6"examines"prior"research"that"was"conducted"on"these"industries"which"shows"that"different"factors"affect"each"industry"differently"due"to"the"various"types"of"risks"they"may"face."""Despite"extensive"research"on"firms’"derivatives"use"behaviour,"many"research"gaps"still"exist."Most"of"the"research"on"derivatives"use"has"only"considered"the"effects"of"managerial"incentives"for"various"managerial"positions"as"a"collective;"
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many"findings"in"the"empirical"studies"are"inconclusive;"most"of"them"have"primarily"focused"on"a"single"time"period,"and"do"not"consider"the"effect"of"external"factors"on"the"factors"influencing"derivatives"use;"there"is"also"a"lack"of"research"on"the"inertia"or"time"lag"effect"of"derivatives"uses"by"firms.""Moreover,"most"of"the"research"on"determinants"of"derivatives"use"was"conducted"using"data"before"2008"and"does"not"consider"the"influence"of"industry"characteristics"on"the"derivatives"use.""These"are"some"of"the"gaps"which"this"thesis"aims"to"fill.""" "
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3.+The+Development+of+a+Theoretical+Framework+for+
Derivatives+Use+"This"Chapter"aims"to"develop"a"theoretical"framework"and"hypotheses"for"this"thesis.""The"first"section"briefly"outlines"the"relevant"theories"in"the"areas"of"finance"and"management,"particularly"the"positive"theory"of"hedging"and"agency"theory"that"are"used"as"foundations"for"developing"this"framework.""The"second"section"details"the"development"of"a"theoretical"framework"that"integrates"theories"mentioned"in"the"first"section"and"examines"factors"that"influence"the"derivatives"use"behaviour"of"firms"at"both"the"organizational"and"individual"levels.""The"third"section"debates"and"elaborates"the"selection"considerations"for"variables"used"in"the"framework"developed.""Two"models"used"to"examine"the"likelihood"of"derivatives"use"and"its"level"are"then"developed"and"explained.""Finally,"a"summary"of"this"chapter"is"presented."
3.1.+The+theoretical+foundation++This"thesis"is"theoretically"built"upon"the"financial"economics"theory"developed"by"Klimczak"(2007)"and"the"agency"theory"developed"by"Jensen"and"Meckling"(1976)."""As"described"and"discussed"in"Chapter"Two,"the"financial"economics"theory"was"developed"by"Klimczak"(2007)"and"can"be"traced"back"to"the"theory"of"capital"structure"proposed"by"Modigliani"and"Miller"(1958),"and"more"recently"the"positive"theory"of"hedging"developed"by"Smith"and"Stulz"(1985).""Built"on"the"positive"hedging"theory"introduced"by"the"latter"researchers,"Klimczak"(2007)"
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argued"that"there"are"a"variety"of"motivations"for"firms"to"use"derivatives"and"proposed"the"financial"economics"theory"as"an"extension"of"the"positive"hedging"theory.""Klimczak’s"(2007)"financial"economics"theory"states"that"for"firms"to"justify"derivatives"use,"value"must"be"gained"from"using"derivatives;"that"is,"derivatives"use"must"be"able"to"increase"the"value"of"the"firm."This"theory"allows"for"the"application"of"the"positive"theory"of"hedging"since"derivatives"are"used"mostly"for"hedging"purposes."Thus"a"firm"should"only"use"derivatives"if"it"can"gain"a"positive"value."This"explains"why"other"factors,"such"as"firm"size"and"investment"funds,"are"relevant"to"derivatives"use"as"shown"in"prior"literature"such"as"Nance,"Smith"and"Smithson"(1993)."""While"the"financial"economics"theory"has"focused"on"the"organizational"factors"that"influence"derivatives"use"behaviour,"agency"theory"has"been"used"in"the"literature"to"understand"factors"on"an"individual"level."In"particular,"agency"has"been"used"to"understand"how"managerial"compensation"affects"firms’"hedging"behaviour."""Briefly,"agency"theory"refers"to"resolving"the"problem"of"differences"of"needs"between"the"principal"and"the"agent,"and"the"cost"to"the"firm"to"achieve"a"solution"(Jensen"and"Meckling,"1976).""In"order"to"align"the"managers’"interests"with"those"of"the"shareholders,"managers"are"often"offered""stock"and/or"options"as"incentives"to"ensure"the"shareholders’"needs"are"met"(Kim"et"al.,"2008).""""The"integration"of"the"financial"economics"theory"(Klimczak,"2007)"and"agency"theory"(Jensen"and"Meckling,"1976)"can"provide"a"more"comprehensive"
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understanding"of"how"firms’"derivatives"use"behaviour"is"affected"by"factors"at"both"organizational"and"individual"levels.""These"theories"can"also"improve"our"understanding"of"derivatives"use"and"substantially"contribute"to"the"knowledge"in"this"area.""
3.2.+The+development+of+a+theoretical+framework+and+hypotheses+
3.2.1.++The+development+of+a+theoretical+framework+Based"on"the"financial"economics"theory"and"agency"theory"mentioned"above,"a"firms’"hedging"behaviour"can"be"understood"from"both"organizational"and"individual"(managers"in"this"case)"perspectives."""According"to"the"financial"economic"theory,"firms"can"use"derivatives"for"a"variety"of"benefits"or"values"due"to"their"organizational"characteristics,"such"as"firm"size,"liquidity,"leverage"and"ability"to"capture"growth.""From"an"agency"theory"perspective,"the"individual"manager"who"acts"as"the"agent"for"the"firm’s"shareholders"and"seeks"to"maximize"his/her"own"benefits,"influences"a"firm’s"hedging"behaviour.""A"combination"of"these"two"theories"that"considers"factors"at"both"organizational"and"individual"levels"can"provide"a"more"comprehensive"understanding"of"firms’"derivatives"use"behaviour."""The"theoretical"framework"used"in"this"thesis"can"be"outline"in"Figure"3.1."" "
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Figure$3.1.$The$theoretical$framework$of$a$firm’s$derivatives$use$behaviour$"
3.2.2.+Hypothesis+development+
3.2.2.1%Managerial%incentives%%"As"discussed"in"Chapter"Two,"there"are"two"types"of"contracts"for"managerial"compensation"under"the"agency"theory:"behaviour_based"and"outcome_based"contracts"(Jensen"and"Meckling,"1976)."A"behaviour_based"contract"rewards"managers"for"ensuring"that"the"firm"has"a"low"level"of"financial"risk,"while"an"outcome_based"contract"rewards"managers"with"incentives"that"increase"in"value"if"the"manager"achieves"the"outcome"(Eisenhardt,"1989)."""
Firms’"derivatives"use"behaviour"
• Likelihood"of"derivatives"use"
• Level"of"derivatives"use"
Firms’"characteristics:"
• Firm"size"
• Liquidity"
• Leverage"
• MTBV"
Managerial"incentives"
• CEO’s"incentives"
• Board’s"incentives"
• CFO’s"incentives"
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MacCrimmon"and"Wehrung"(1986)"found"that"behaviour_based"contracts"increase"risk"aversion"in"managers"while"outcome_based"contracts"decrease"risk"aversion"in"managers.""Therefore,"managerial"option"holdings"(outcome_based"contracts)"can"theoretically"decrease"risk"aversion,"while"stock"holdings"(behaviour_based"contracts)"can"increase"risk"aversion"in"managers."""Tufano"(1996)"showed"that"the"agency"theory"could"affect"managers’"hedging"decisions."He"found"that"managerial"stocks"and"options"were"a"significant"factor"influencing"the"firms’"hedging"decisions,"whereby"high"levels"of"stock"holdings"by"managers"increased"the"likelihood"of"hedging,"while"high"levels"of"options"holdings"increased"risk."A"high"level"of"firm"stock"holding"by"a"manager"makes"it"difficult"for"him"or"her"to"liquidate"quickly"while"maintaining"a"high"profit"margin"(Hayes"et"al.,"2010)."Therefore,"the"manager"must"ensure"the"firm"is"financially"stable"to"protect"his"or"her"value"of"stock"holdings"in"the"firm."In"contrast,"a"high"level"of"options"by"a"manager"would"provide"incentives"for"him"or"her"to"increase"the"firm’s"volatility,"allowing"the"possibility"for"the"manager"to"cash"in"the"options"for"a"greater"profit"in"the"future"(Frino"et"al.,"2008)."To"do"this,"managers"would"need"to"take"on"greater"levels"of"risk,"and"are"thus"less"likely"to"use"hedging"to"manage"risk"(Peterson"and"Thiagarajan,"2000)."This"implies"that"agency"costs"exist"when"it"comes"to"deciding"to"use"derivatives.""Several"studies"such"as"Chava"and"Purnanandam"(2010),"Kim,"Li"and"Zhang(2010)"and"Kim,"Nam"and"Thorton"(2008)"have"shown"that"different"managerial"roles"can"have"different"effects"on"derivatives"use."""The"literature"identified"three"different"roles"responsible"for"derivatives"use"at"the"operational"
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and"strategic"level:"CEO,"CFO"and"the"Board"of"Directors."Thus,"managerial"incentives"can"play"a"role"in"making"decisions"on"derivatives"use."However,"to"the"author’s"best"knowledge,"no"study"so"far"has"considered"separately"in"one"model"the"effects"of"all"three"roles"on"determining"derivatives"use.""The"CEO"has"control"over"the"strategic"and"operational"decision"for"derivatives"use"(Gormley"et"al.,"2013),"while"the"Board"has"control"over"strategic"decisions"(Koerniadi"et"al.,"2014)"and"the"CFO"has"control"over"the"operational"decisions"(Kim"et"al.,"2010)."The"decision"to"use"derivatives"or"not"in"a"firm"can"be"considered"strategic"in"nature,"while"the"level"of"derivatives"use"is"often"operational.""Therefore,"the"financial"incentives"for"the"CEO,"CFO"and"Board"of"Directors"can"affect"each"decision"differently.""""Based"on"the"discussion"above,"the"following"hypotheses"are"thus"proposed."H1.""Management"equity"ownership"(i.e."stock"holdings)"positively"influences"the"likelihood"and"the"level"of"derivatives"use.""More"specifically,"H1a."CEO"stock"holding"has"a"positive"impact"on"the"likelihood"of"derivatives"use;"H1b."Board"of"Directors"stock"holding"has"a"positive"impact"on"the"likelihood"of"derivatives"use;"H1c."CFO"stock"holding"has"no"impact"on"the"likelihood"of"derivatives"use;"H1d."CEO"stock"holding"has"a"positive"impact"on"the"level"of"derivatives"use;"H1e."Board"of"Directors"stock"holding"has"no"impact"on"the"level"of"derivatives"use;"and"H1f."CFO"stock"holding"has"a"positive"impact"on"the"level"of"derivatives"use."
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"H2."Management"option"holding"negatively"influences"the"likelihood"and"the"level"of"derivatives"use"by"firms.""More"specifically,"H2a."CEO"option"holding"has"a"negative"impact"on"the"likelihood"of"derivatives"use;"H2b."Board"of"Directors"option"holding"has"a"negative"impact"on"the"likelihood"of"derivatives"use;"H2c."CFO"option"holding"has"no"impact"on"the"likelihood"of"derivatives"use;"H2d."CEO"option"holding"has"a"negative"impact"on"the"level"of"derivatives"use;"H2e."Board"of"Directors"option"holding"has"no"impact"on"the"level"of"derivatives"use;"and"H2f."CFO"option"holding"has"a"negative"impact"on"the"level"of"derivatives"use.""
3.2.3.2%Derivatives%use%benefits%and%the%effect%of%firm%characteristics%on%derivatives%
use%"Incorporating"both"the"positive"theory"of"hedging"and"the"financial"economics"theory,"four"major"benefits"that"influence"derivatives"use"are"considered"in"this"research:"1)"reducing"bankruptcy"costs,"2)"lowering"cost"of"investment,"3)"funding"restrictions;"and"4)"logistics"cost"of"hedging.""The"first"benefit"of"using"derivatives"is"the"reduction"of"bankruptcy"costs,"which"are"the"costs"associated"with"the"likelihood"that"the"firm"would"either"declare"
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bankruptcy"or"default"(Griffin"and"Tang,"2012).""Bankruptcy"costs"erode"firm"value,"as"potential"investors"can"discount"the"probability"of"the"firm"going"into"financial"distress"(Kilmczak,"2008).""Furthermore,"if"a"firm"can"reduce"its"bankruptcy"costs,"it"can"secure"future"loans"more"easily."This"can"be"an"additional"motive"for"firms"to"use"derivatives"to"hedge.""Thus"we"can"expect"firms"with"higher"risk"of"defaulting"to"use"more"derivatives,"as"this"can"reduce"cash"flow"volatility,"thereby"reducing"risk.""For"example,"Nguyen"and"Faff"(2002)"found"that"financial"distress"is"a"significant"motivator"for"derivatives"use."Based"on"the"discussion"above,"the"following"two"hypotheses"are"proposed."" H3a."The"risk"of"defaulting"is"positively"related"to"the"likelihood"of"derivatives"use;""and"H3b."Firms"with"a"greater"risk"of"defaulting"will"be"more"likely"to"make"greater"use"of"derivatives.""Firms"that"use"derivatives"to"reduce"the"cost"of"investment"for"future"projects"can"gain"value"from"doing"so.""By"hedging"future"cash"flow"volatility"in"either"costs"or"revenue,"firms"can"invest"in"periods"where"costs"increase"or"revenue"decreases,"and"provide"additional"safety"against"default"risk"when"conditions"are"adverse"(Carter"et"al.,"2006).""Therefore,"firms"that"wish"to"take"advantage"of"their"investment"opportunities"are"more"likely"to"use"derivatives"in"order"to"reduce"their"volatilities"to"maximize"the"amount"of"investment"they"can"make"in"adverse"conditions."Firms"with"greater"future"investment"opportunities"may"choose"to"use"more"derivatives"to"reduce"a"higher"portion"of"their"future"earnings"uncertainty"in"order"to"maximize"the"number"of"investment"
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opportunities."Researchers"such"as"Campello"et"al.(2010)"have"shown"that"measures"used"for"this"MTBV,"liquidity"and"R&D"expenditure"are"significant"motivators"for"derivatives"use."Therefore,"the"following"hypothesis"is"proposed."""H4a."Firms"with"greater"growth"opportunities"are"more"likely"to"use"derivatives;"and"H4b."Firms"with"greater"growth"opportunities"are"more"likely"to"make"greater"use"of"derivatives."""Minimising"the"risk"presented"by"funding"restrictions"of"the"firm"is"another"reason"for"using"derivatives.""Funding"restriction"refers"to"credit"spreads"from"banks,"covenant"restrictions"and"liquidity"(Gay"et"al.,"2011)."This"motivation"is"not"initially"listed"among"the"three"key"factors"listed"in"the"positive"theory"of"hedging."However,"empirical"evidence"from"Haushalter"(2000)"showed"that"firms"that"hedged"did"obtain"lower"loan"spreads"from"banks"due"to"their"reduced"default"risk.""Empirical"studies"such"as"Berkman"and"Bradbury"(2002)"and"Batten"and"Hettihewa"(2007)"have"also"shown"that"this"is"an"influencing"factor"on"derivatives"use."Funding"restrictions"impede"the"firms’"ability"to"both"continually"fund"projects"and"make"new"acquisitions,"as"well"as"their"ability"to"meet"short"term"liabilities.""High"loan"spreads"and"debt"covenant"restrictions"restrict"how"much"firms"can"borrow"and"can"also"represent"a"high"cost"of"borrowing"which"deters"firms"from"taking"out"future"loans.""This"is"often"indicated"by"firms’"low"level"of"liquidity.""Low"liquidity"means"that"firms"cannot"take"on"new"investment"projects"without"risking"default"due"to"their"inability"to"meet"short_term"obligations."Additionally,"funding"restrictions"can"also"be"seen"
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as"a"measure"of"the"bank’s"view"on"the"possibility"of"firms"defaulting."If"the"bank"views"a"firm"as"a"high"risk,"the"interest"rate"spread"will"be"higher"and"more"debt"covenants"will"be"applied"to"loans"given"to"that"firm"(Haushalter,"2000).""Funding"restriction"is"different"from"reducing"cost"of"investment"opportunities,"as"it"is"beneficial"to"the"firm"when"adverse"conditions"occur.""Firms"with"low"funding"restrictions"can"make"new"investments"without"dramatically"increasing"their"default"risk."Thus,"it"is"preferable"for"firms"with"such"restrictions"to"take"measures"to"reduce"them.""Firms"can"manage"their"cash"volatility"and"reduce"their"bankruptcy"costs"by"using"derivatives"to"hedge"(Hentschel"and"Kothari,"2001;"Zeidan"and"Rodrigues,"2013).""Hence,"the"following"hypotheses"are"proposed.""H5a."Firms"with"greater"funding"restrictions"are"more"likely"to"use"derivatives"to"reduce"their"restrictions"and"future"volatility;"and"H5b."Firms"with"greater"funding"restrictions"are"more"likely"to"make"greater"use"of"derivatives"to"reduce"their"restrictions"or"future"volatility.""Finally,"the"benefits"of"using"derivatives"also"depend"on"firm"size,"which"was"not"initially"listed"as"a"motivator"for"firms"to"use"derivatives"in"the"positive"theory"of"hedging"behaviour."Empirical"research"into"determinants"of"derivatives"use,"such"as"Nance,"Smith"and"Smithson"(Nance"et"al.,"1993),""Berkman"and"Bradbury"(2002)"and"Ertugrul"(2008),"have"reported"that"firm"size"influences"derivatives"use"for"several"reasons."Firm"size"represents"not"only"the"size"and"magnitude"of"cash"flow"of"the"firm,"but"also"the"economy"of"scale"benefits"which"a"firm"can"gain"from"using"derivatives"(Tufano,"1996;"Brown"and"Toft,"2002;"Ertugrul"et"al.,"
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2008;"Bartram"et"al.,"2011).""Larger"firms"are"more"likely"to"have"a"dedicated"derivatives"department"with"specialized"staff"than"their"smaller"counterparts"(Au"Yong"et"al.,"2011).""Therefore,"these"larger"firms"may"be"more"likely"to"use"derivatives"more"often"as"they"already"have"the"logistics"in"place."This"gives"them"the"benefit"of"economies"of"scale"for"doing"so,"while"smaller"firms"that"do"not"have"such"logistics"in"place"would"be"less"likely"to"use"derivatives."Larger"firms"also"trade"in"greater"quantities"of"products."Therefore,"they"will"spend"more"on"derivatives"in"order"to"cover"their"risk"positions.""Firm"size"is"thus"positively"associated"with"derivatives"use."Given"that"it"is"likely"to"be"easier"for"larger"firms"to"use"derivatives,"the"following"hypotheses"are"proposed."""H6a.""Larger"firms"are"more"likely"to"use"derivatives;"and"H6b."Larger"firms"are"more"likely"to"make"greater"use"of"derivatives"to"hedge"against"cash"flow"volatilities"than"their"smaller"counterparts."
3.3.+Variables+selection++In"this"section,"the"considerations"for"selecting"measurements"or"proxies"for"the"variables"included"in"the"framework"are"described"and"discussed.""
3.3.1.++Managerial+incentives+variables+"There"are"four"main"types"of"managerial"compensation:"salary,"bonus,"stocks,"options"and"performance"rights.""""Salary"and"cash"bonuses"provide"managers"with"marginal"motivation"to"be"risk_averse"as"they"only"receive"a"bonus"if"the"firm"is"solvent.""Performance"rights"are"
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shares"that"are"given"if"the"firm"achieves"a"certain"goal."Unlike"options,"performance"rights"do"not"have"a"convex,"nor"concave"payoff,"as"they"are"not"worth"more"or"less"if"the"firm"value"increases"or"decreases"(Koerniadi"et"al.,"2014).""Handorf""(2015)"showed"that"salary"and"cash"bonuses"actually"have"very"little"effect"on"derivatives"use;"thus"they"are"not"included"in"this"study.""Much"more"research"has"been"conducted"on"determinants"of"derivatives"use"with"respect"to"options"and"stock,"such"as"studies"by"Rogers"(2002),Marsden"and"Prevoest"(2005),"and"Batten"and"Hettihewa"(2007).""Stock"and"options"provide"concave"and"convex"payoffs"respectively,"which"give"managers"incentives"to"alter"derivatives"use"in"the"firm"for"their"own"personal"benefit."Given"the"evidence"in"the"literature,"stock"and"options"have"thus"been"selected"as"relevant"compensation"variables"for"this"thesis.""Other"studies"on"derivatives"use"and"managerial"incentives"have"also"examined"the"use"of"managerial"compensation"sensitivity.""Studies"such"as"the"research"conducted"by"Handorf"(2015),"Belkir"and"Boubaker"(2013),"and"Leung"(2011)"have"used"Delta"and"Vega"as"a"measure"of"how"sensitive"managerial"compensation"is"to"firm"value.""Delta"represents"the"sensitivity"of"the"manager’s"wealth"to"stock"performance"and"Vega"measures""the"sensitivity"of"the"manager’s"wealth"to"stock"return"volatility"(Rogers,"2002)."Managers"with"a"high"delta"have"an"incentive"to"ensure"the"firm"remains"solvent"and"therefore"are"more"likely"to"use"derivatives"to"decrease"risk."In"contrast,"managers"with"high"Vega"are"motivated"to"increase"risk,"therefore"are"less"likely"to"use"derivatives."Given"that"Delta"and"Vega"calculations"are"based"on"the"amount"of"options"and"shares"
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available,"no"study"has"used"both"Delta"and"Vega"with"other"managerial"compensation"variables"as"independent"variables"due"to"the"high"possibility"of"the"multi_collinearity"effect."Delta"and"Vega"provide"information"on"whether"risk_reducing"or"risk_increasing"managerial"compensation"gives"managers"incentives"to"increase"the"volatility"in"the"firm."However,"Delta"and"Vega"do"not"provide"any"information"on"what"specific"kind"of"compensation"provides"incentive."It"is"believed"that"information"on"the"specific"kind"of"compensation"is"more"useful."Thus,"Delta"and"Vega"are"not"included"in"this"study.""
3.3.2.+Variables+related+to+firm+characteristics+"This"subsection"discusses"and"explains"the"rationale"for"the"selection"of"each"variable"and"measurement"based"on"the"theoretical"framework"developed."
3.3.2.1.%An%overview%of%factors%influencing%derivatives%use%"Consistent"with"the"prior"studies"on"derivatives"use"behaviour,"it"is"posited"in"this"thesis"that"factors"affecting"derivatives"use"in"a"firm"would"have"a"one_way"causal"relationship"on"the"derivatives"use"behaviour.""Previous"research"has"shown"a"wide"range"of"possible"factors"of"derivatives"use."""In"order"to"determine"which"factors"should"be"used"in"the"present"model,"those"factors"highlighted"in"the"existing"literature"as"discussed"previously"have"been"listed"in"Table"3.1."below.""" "
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Table$3.1.$List$of$factors$affecting$firms’$derivatives$use$behaviour$$Firm"Characteristic"Variable" Managerial"Incentives"Variable"Firm"Size" Managerial"Salary"and"Cash"Bonuses"Leverage" Managerial"Stock"Altman’s"Z_Score" Managerial"Options"Diversification" Managerial"Performance"Rights"Asset"Volatility" Managerial"Delta"Covenant"Loan"Restrictions" Managerial"Vega"Loan"Spread" "Credit"Spread" "Liquidity" "Market"to"Book"Value"(MTBV)" "R&D"Expenditure" "Tax"Saving" ""
3.3.2.2.%Firm%characteristics%variables%selection%"This"subsection"discusses"the"selection"of"firm"characteristics"variables;"to"this"end,"the"key"benefits"from"derivatives"use"need"to"be"considered.""Four"major"benefits"for"using"derivatives"have"been"uncovered"in"the"literature."They"are:"1)"reducing"bankruptcy"costs,"2)"reducing"cost"of"investment,"3)"funding"restrictions;"and"4)"logistics"cost"of"hedging.""Previous"literature"used"two"main"financial"risk"variables"as"indicators"of"default"risk"and"volatility.""Leverage"and"Altman’s"Z_score"are"two"variables"that"have"been"used"as"proxies"for"measuring"default"risk"in"studies,"such"as"those"by"Heaney"and"Winata"(2004),"Shen"and"Xian"(2013),"and"Bodnar,"Consoladi,"Gabbi"
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et."al."(2013).""However,"these"two"measures"differ"from"one"another."Leverage"is"the"measure"of"the"company’s"liabilities"against"its"equity."As"such,"leverage"is"an"indicator"not"only"of"the"probability"of"defaulting,"but"also"of"the"volatility"of"the"firm’s"value.""Altman’s"Z_score"is"a"measure"of"the"likelihood"that"the"firm"may"declare"bankruptcy"in"the"next"two"years.""Altman’s"Z_score"calculation"includes"leverage"(Campello"et"al.,"2010)."It"is"possible"that"using"both"leverage"and"Altman’s"Z_score"can"result"in"a"multi_collinearity"problem"in"the"model.""Considering"this"factor"and"the"fact"that"leverage"and"Altman’s"Z_score"are"both"primarily"a"measure"of"likelihood"of"defaulting,"only"one"needs"to"be"included"in"the"model.""Altman’s"Z_score"also"uses"total"assets"in"the"model,"and"total"assets"are"likely"to"be"in"the"model"due"to"the"fact"that"it"is"a"commonly"used"measure"of"firm"size"(Berkman"et"al.,"2002).""Thus,"Altman’s"Z_score"is"not"selected"as"it"could"cause"multi_collinearity"in"the"model.""Therefore,"leverage"is"used"in"this"thesis"as"the"proxy"to"measure"default"risk.""Growth"and"investment"opportunities"have"been"considered"as"possible"reasons"motivating"firms"to"use"derivatives."Carter"and"Rogers"(2006)"have"shown"that"firms"that"use"derivatives"can"invest"more"in"projects"due"to"a"more"stable"future"cash"flow.""Previous"studies"have"often"used"Market"to"Book"Value"(MTBV)"and"R&D"expenditure.""Market"to"Book"Value"is"the"ratio"of"the"market"value"of"a"firm"divided"by"its"book"value"(Campello"et"al.,"2010)."Firms"with"a"high"MTBV"are"seen"to"have"more"profitable"growth"opportunities,"while"firms"with"a"low"MTBV"are"considered"as"having"less"profitable"growth"opportunities."Predominantly,"start_up"firms"that"are"seen"to"have"much"growth"potential"tend"to"have"a"high"MTBV,"while"well_established"firms"tend"to"have"a"low"MTBV"due"to"their"limited"
69""
potential"for"growth.""R&D"expenditure"is"considered"a"measure"of"a"firm’s"investment,"as"R&D"expenditure"can"lead"to"innovations"that"can"grow"the"firm.""Both"measures"have"been"found"to"have"significant"effect"on"derivatives"use"in"empirical"studies"(Campello"et"al","2010;""Heaney"and"Winata"(2004).""R&D"expenditure"is"greater"in"firms"that"can"invest"money"in"product"development"and"innovation."This"means"that"it"is"greater"in"industries"such"as"technology,"healthcare"and"consumer"goods,"than"in"others"such"as"mining"and"finance,"where"R&D"is"not"highly"prioritized"(Charumathi"and"Kota,"2012;"Easton,"2006;"Frino"et"al.,"2008)."Given"that"the"aim"of"this"study"is"to"examine"a"range"of"firms"in"different"industries,"it"is"not"efficient"to"use"a"measure"that"is"only"used"in"some"industries,"but"not"others."Therefore,"MTBV"is"used"in"this"thesis"and"will"be"referred"to"as"the"ability"to"capture"growth"(ACG)."""Volatility"can"be"a"motive"for"firms"to"use"derivatives,"and"has"been"measured"in"previous"research"using"three"indicators:"diversification,"asset"volatility"and"cash"reserve"or"flow.""Wang"and"Chimi"(2011)"showed"that"hedging"of"the"volatility"of"materials"or"products"can"be"two_pronged,"being"either"beneficial"or"harmful"to"the"firm.""Diversification"refers"to"how"many"different"industries"to"which"the"firm"provides"products"(Bartram"et"al.,"2011),"with"greater"diversity"implying"that"the"firm"is"less"affected"by"volatility"in"a"specific"industry."Diversification"is"most"commonly"used"in"previous"research"conducted"on"a"particular"industry"such"as"studies"by"Tufano"(1996),"whereby"it"is"usually"measured"as"the"percentage"of"assets"engaged"in"non_industry"operations."There"is"one"major"barrier"in"using"diversification"as"a"firm’s"characteristic."It"is"difficult"to"determine"the"assets"used"by"firms"in"their"non_industry"operations,"given"that"
70""
most"firms"do"not"disclose"this."Moreover,"research"on"the"effect"of"diversification"on"derivatives"use"has"not"shown"any"consistent"results,"with"most"research"showing"that"diversification"is"not"significant"(Bartram"et"al.,"2011).""Since"a"database"measuring"diversification"is"not"available,"this"variable"is"not"included"in"this"study."""Asset"volatility"affects"basis"risk,"where"basis"risk"decreases"the"efficiency"of"hedging"using"futures"instruments"(Haushalter,"2000)."Asset"volatility"is"usually"measured"as"the"one_year"volatility"of"the"stock"price,"and"has"been"used"widely"in"prior"research"such"as"Rajendran"(2007)."Basis"risk"is"only"a"risk"for"firms"that"engage"in"using"futures"derivatives"contracts,"as"futures"contract"differences"need"to"be"settled"on"a"daily"basis"(Handorf,"2015)."Most"firms"on"the"ASX"200"do"not"make"extensive"use"of"futures"contracts;"rather"options"and"swaps"are"the"two"most"commonly"used"derivative"instruments"for"firms"in"Australia"(Benson"and"Oliver,"2004)."""Another"proxy"of"volatility"is"cash"flow"or"cash"reserve.""Being"able"to"finance"their"operations"is"a"significant"motivator"for"firms"to"use"derivatives.""Firms"with"high"volatility"in"their"cash"flows"may"have"difficulties"in"planning"for"future"investment"projects"and"meeting"current"debt"obligations"consistently."Therefore,"these"firms"are"more"prone"to"using"derivatives"to"smooth"their"future"cash"flows.""A"wide"range"of"variables"have"been"used"in"prior"studies"to"measure"the"risk"of"a"firm.""These"variables"include"loan"spread,"credit"spread,"debt"covenant"restrictions"and"liquidity.""These"four"variables"are"measures"of"the"restrictions"the"firms"have"on"financing"their"operations"and"future"
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investments"(Francis"et"al.,"2015).""However,"loan"spread,"credit"spread"and"debt"covenant"restrictions"are"not"commonly"disclosed"by"firms.""Given"that"such"information"is"deemed"private"information"by"firms,"it"is"not"disclosed"in"the"annual"reports,"which"makes"it"difficult"to"handpick"data"or"find"a"database"that"collects"that"information.""""In"the"literature,"the"most"commonly"used"measure"of"the"ability"to"meet"short"term"obligations""by"non_financial"firms"is"liquidity"(Nguyen"and"Faff,"2003),"where"it"is"shown"to"be"a"significant"factor"influencing"derivatives"use"behaviour.""Liquidity"is"representative"of"the"cash"reserves"held"by"a"firm.""Low"cash"reserves"act"as"a"restriction"for"firms"to"invest,"as"they"have"to"manage"their"future"cash"flow"more"carefully"to"ensure"sudden"changes"in"cash"flow"volatility"does"not"lead"to"default"(Bodnar"et"al.,"2013).""Liquidity"data"for"most"firms"are"available"in"databases"such"as"Datastream"and"can"be"calculated"from"data"reported"in"a"firm’s"annual"report."Given"the"accessibility"to"liquidity"and"its"measurement"reliability,"liquidity"will"be"used"in"this"study"to"represent"the"ability"to"meet"short"term"obligations."
$Finally,"firm"size"is"used"in"most"literature"as"a"fundamental"determinant"of"derivatives"use.""Nance,"Smith"and"Smithson"(1993)"first"reported"that"firm"size"has"a"strong"effect"on"derivatives"use."Firm"size"is"an"important"determinant"of"derivatives"use"for"two"main"reasons."The"first"reason"is"that"bigger"firms"gain"economy"of"scale"benefits"due"to"their"size"and"have"more"stakes"for"hedging"as"they"can"sustain"greater"losses"from"volatility"(Breeden"and"Viswanathan,"1998).""The"second"reason"is"that"firm"size"has"been"shown"to"be"an"influencing"factor"
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consistently"across"nearly"all"literature"in"this"area."From"early"papers"such"as"those"of"Guay"(1999),"to"more"current"research"into"derivatives"use"motivations"such"as"that"of"Chong"and"Chang"(2014),"firm"size"has"always"been"shown"to"be"a"significant"factor"impacting"derivatives"use.""Given"its"significance,"it"makes"sense"for"firm"size"to"be"included"in"this"study"as"a"control"variable.""Firm"size"itself"is"unique"as"there"is"no"other"variable"that"captures"the"economy"of"scale"benefits"gained"and"the"higher"volatility"risk"involved"in"larger"firms."""In"summary,"after"reviewing"the"list"of"variables"and"considering"their"pros"and"cons,"as"well"as"availability,"ten"independent"variables"are"used"in"the"present"study"to"examine"the"likelihood"and"the"level"of"derivatives"use.""Four"of"these"variables"are"firm"characteristics:""firm"size,"leverage,"liquidity"and"ability"to"capture"growth"(ACG),"while"managerial"incentives"have"six"variables,"namely,"stocks"and"options"holdings"by"three"managerial"roles"(CEO,CFO"and"the"Board"of"Directors)"respectively."""
3.4+.+Model+specification++The"likelihood"of"derivatives"use"provides"an"indication"of"the"factors"affecting"the"decision_making"process"that"leads"firms"to"use"derivatives,"while"the"level"or"amount"of"derivatives"used"is"the"decision"taken"after"a"reflection"of"the"amount"of"risk"a"firm"wants"to"take"or"hedge."Thus,"two"models"are"constructed"in"this"thesis,"one"for"the"likelihood"of"derivatives"use"and"one"for"the"level"of"use.""To"be"able"to"compare"the"findings"in"each"year"and"across"the"likelihood"and"the"level,"both"models"have"used"the"same"independent"variables.""Haushalter"
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(2000)"has"shown"that"this"is"a"viable"approach"for"comparing"the"likelihood"of"use"and"the"level"of"use.""""It"is"also"assumed"in"this"thesis"that"the"relationship"between"the"determinants"of"derivatives"use"is"one_way;"that"is,"factors"affect"derivatives"use"and"not"the"other"way"round.""Prior"studies"such"as"those"of"Berkman,"Bradbury"and"Hancock"(2002),"support"this"view."Both"managerial"incentives"and"firm"characteristics"are"considered"as"the"independent"variables."
3.4.1.+The+likelihood+of+derivatives+use++"Based"on"the"above"considerations,"the"regression"model"for"the"likelihood"of"derivatives"use"is"proposed"below.""" LDU!" = !α+ !!! ∗ !"#$!" + !! ∗ !"#!" + !! ∗ !"#!" +!!! ∗ !"#!" + !! ∗ !"#$%!"# + !! ∗ !"#$!%!"# + !!" """""""""""""""""""""""""""""""(1)"Where,"LDU="Likelihood"of"derivatives"use"SIZE=Firm"size"for"firm"j"in"year"i"LEV=Leverage"for"firm"j"in"year"i"LIQ=Liquidity"for"firm"j"in"year"i"ACG=Ability"to"capture"growth"for"firm"j"in"year"i"STOCK="Stock"holdings"for"k"in"firm"j"in"year"i,"and"for""j,"where"k=1"is"for""CEO,"k=2"is"for"CFO"and"k=3"is"for"the"Board"of"Directors"OPTION="Managerial"Option"Holdings"held"by"k"for"firm"j"in"year"i,"and"for"firm"j,""where"k=1"is"for""CEO,"k=2"is"for"CFO"and"k=3"is"for"the"Board"of"Directors"
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3.4.2.+Level+of+derivatives+use+"Based"on"the"theory"described"in"Section"3.1."and"variables"selection"listed"in"Section"3.4.,"the"model"for"the"level"of"derivatives"use"is"proposed"as"follows.""" TDU!" = !α+ !!! ∗ !"#$!" + !! ∗ !"#!"!!! ∗+!! ∗ !"#!" +!!! ∗!"#$!" + !! ∗ !"#$%!"# + !! ∗ !"#$!%!"# + !!" """""""""""""""""""""(2)"Where,"TDU"="Amount"of"derivatives"used"in"year"i"by"firm"j"SIZE=Firm"size"for"firm"j"in"year"i"LEV=Leverage"for"firm"j"in"year"i"LIQ=Liquidity"for"firm"j"in"year"i"ACG=Ability"to"capture"growth"for"firm"j"in"year"i"STOCK="Stock"holdings"for"k"in"firm"j"in"year"i,"and"for""j,"where"k=1"for""CEO,"k=2"for"CFO"and"k=3"is"the"Board"of"Directors"OPTION=Managerial"Option"Holdings"held"by"k"for"firm"j"in"year"i,"and"for"firm"j,"where"k=1"for"CEO,"k=2"for"CFO"and"k=3"for"the"Board"of"Directors""
3.5+Chapter+summary+"This"Chapter"concentrates"on"the"development"of"a"theoretical"framework"for"firms’"derivatives"use"by"integrating"the"financial"economics"theory"developed"by"Klimczak"(2007)"and"the"agency"theory"developed"by"Jensen"and"Meckling"
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(1976).""Thus,"this"framework"has"considered"the"main"factors"influencing"derivatives"use"at"both"the"organisational"and"individual"level."""Six"key"hypotheses"have"been"established"based"on"the"framework"developed"and"findings"from"existing"empirical"studies"on"derivatives"use.""The"first"two"key"hypotheses"(H1"and"H2)"examine"the"effect"of"managerial"incentives"(stock"and"option)"of"three"managerial"positions"(CEO,"Board"of"Directors"and"CFO)"on"the"two"key"decisions"(the"likelihood"and"level"of"derivatives"use)"in"using"derivatives."The"remaining"four"key"hypotheses"investigate"the"influence"of"each"of"the"four"firm"characteristics"(liquidity,"leverage,"MTBV"and"firm"size)"on"the"two"derivatives"use"decisions"respectively.""These"variables"are"selected"primarily"based"on"data"availability"and"their"appropriateness"based"on"their"use"and"significance"as"reported"in"prior"empirical"studies.""Two"models"were"finally"constructed"in"this"Chapter"because"there"is"a"need"to"examine"both"the"likelihood"and"the"level"of"derivatives"use,"where"both"may"have"a"unique"set"of"factors"affecting"them.""One"model"examines"the"likelihood"of"derivatives"use,"while"the"other"investigates"the"level"of"derivatives"use"and"the"influencing"factors"based"on"the"theoretical"framework"developed"in"this"Chapter."""" "
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4.+Research+Methodology+
This"Chapter"describes"and"discusses"the"research"methodology"used"in"this"thesis.""The"first"section"explains"the"sampling"procedure"and"data"collection.""The"second"section"discusses"the"variable"selection"considerations"for"the"two"models"examining"the"likelihood"of"derivatives"use"and"the"level"of"such"use."The"rationales"for"the"adoption"of"the"analytical"techniques"are"then"provided"and"discussed.""This"is"followed"by"the"descriptive"statistics"for"the"entire"sample,"cross_industry,"cross_firm"size,"and"GFC"and"post_GFC"periods.""
4.1.+Sampling+consideration+and+data+collection+
4.1.1.++Sample+and+sample+period+consideration+"The"Standard"and"Poor’s"Australian"Securities"Exchange"(ASX)"200"list"was"used"as"the"sample"for"this"study"(See"Appendix"1"for"a"list"of"firms"used"in"this"study)."The"Standard"and"Poor"ASX"200"is"a"list"of"the"top"200"firms"on"the"ASX"by"their"market"value"and"accounts"for"95%"of"the"ASX"by"market"value"(Australia"Securities"Exchange,"2011).""These"top"200"largest"firms"were"chosen"for"two"main"reasons.""The"first"reason"is"that"larger"firms"have"greater"disclosure"of"information"when"it"comes"to"accounting"practices"and"derivatives"use"(Birt"et"al.,"2013);"thus"information"for"these"companies"is"easier"to"find.""Secondly,"derivatives"use"data"has"to"be"collected"manually"as"there"is"no"database"available"to"date."Therefore,"using"a"larger"sample,"such"as"the"ASX"500,"would"make"this"manual"data"collection"more"difficult"and"time_consuming."The"other"dataset"that"could"have"been"used"for"this"study"was"the"ASX"100,"listing"the"top"100"firms"by"market"value"on"the"ASX.""Given"that"one"of"the"aims"of"this"study"is"
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to"investigate"industry"effect"on"derivatives"use,"a"sample"size"of"100"firms"may"be"too"small"to"provide"enough"data"to"run"industry"comparisons"adequately.""This"may"also"create"sample"selection"bias,"as"the"firms"in"each"industry"in"the"sample"may"not"be"fully"representative"of"the"industry"itself.""Therefore,"the"ASX"200"is"considered"to"be"the"most"appropriate"sample"size"for"this"study.""Regarding"the"time"period"selection"for"this"thesis,"this"research"aims"to"examine"derivatives"use"behaviour"of"Australian"firms"from"the"GFC"onwards"to"see"how"the"financial"crisis"impacted"firms’"derivatives"use"behaviour.""Thus,"data"must"be"collected"from"2007"at"the"very"least"in"order"to"achieve"this."The"stability"and"consistency"of"the"sample"is"another"reason"to"collect"data"from"2006/2007"(the"Australian"financial"year"runs"from"1"July"to"30"June"of"the"following"year)."To"conduct"research"spanning"this"time"period,"the"same"list"of"companies"over"the"entire"time"needs"to"be"stable.""Even"among"the"largest"200"firms"on"the"ASX,"firms"may"be"added"or"delisted"over"time."Therefore,"the"further"the"year"is"from"the"most"recent"year,"the"fewer"firms"remain"in"the"sample.""This"creates"increasingly"missing"values"in"the"sample,"and"results"in"the"reduction"of"the"explanatory"power"of"any"model"produced.""Moreover,"given"that"much"research"was"already"undertaken"on"derivatives"use"in"Australian"firms"in"the"mid"2000’s,"findings"from"those"studies"can"be"used"to"compare"and"contrast"with"those"from"this"study."However,"little"empirical"research"has"been"conducted"in"order"to"an"update"the"information"on"determinants"of"derivatives"use"behaviour"in"Australian"firms"after"2008,"and"there"has"been"a"need"for"data"on"more"recent"years."Therefore,"this"study"has"focused"on"data"of"the"2006/2007"to"2012/2013"Australian"financial"years"(seven"years"in"total)."The"most"recent"data"available"
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from"annual"reports"at"the"start"of"this"research"project"reflected"the"results"of"the"2012/2013"financial"year.""This"thesis"used"the"list"of"ASX"200"in"2010,"which"is"the"midway"point"of"the"data"sample,"thus"maximizing"the"number"of"firms"in"the"sample"that"have"data"for"all"seven"years.""The"period"from"2006/2007"to"2012/13"is"sufficient"to"provide"data"to"study"changes"in"the"determinants"of"derivatives"use"by"these"firms"over"time."""Another"critical"consideration"for"collecting"data"from"2006/2007"is"the"availability"of"the"derivatives"use"data"for"the"ASX"200."This"project"requires"both"data"on"company"derivatives"use"and"managerial"compensation"(See"Appendix"Two"for"a"list"of"data"used).""Previous"literature"on"derivatives"use"has"studied"handpicked"data"from"annual"reports"collected"from"the"Connect!Four"database."Unlike"research"in"the"US,"there"is"no"such"publicly"available"database"in"Australia"on"derivatives"use"by"firms.""As"all"derivatives"are"contracted"privately"or"through"exchanges,"not"all"information"goes"through"a"central"database."Given"the"lack"of"regulation"in"the"over_the_counter"(OTC)"market"where"many"large"firms"secure"their"derivative"contracts"(Casamento,"2010),"it"is"difficult"to"find"out"exactly"how"firms"used"derivatives"before"2006/2007.""However,"under"the"IFSR7"disclosure"regulation"(International"Accounting"Standard,"2013)"that"was"introduced"in"2007"(International"Accounting"Standard,"2013)"and"is"enforced"by"the"ASX,"firms"listed"on"the"ASX"have"to"disclose"the"fair"amount"value"of"their"derivatives"use"on"their"balance"sheet"as"published"in"their"annual"financial"reports"since"2006/2007.""
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"Annual"reports"have"been"the"primary"source"of"information"for"most"of"the"Australian"research"in"this"study."The"only"alternative"is"to"use"survey"data"such"as"that"used"by"Benson"and"Oliver"(2004)."However,"survey"data"in"this"area"is"not"as"accurate"since"it"cannot"be"verified."Moreover,"questionnaire"surveys"often"have"a"very"low"response"rate,"which"reduces"the"sample"size"and"may"produce"sample"bias,"thus"requiring"a"larger"sample"size"to"compensate"for"the"low"response"rate."Additionally,"questionnaire"surveys"also"have"a"longer"response"time,"impacting"on"data"collection.""
4.1.2.+Managerial+incentives+variables+consideration+"The"collection"of"managerial"incentive"data"for"Australian"firms"encounters"difficulties"similar"to"those"seen"in"gathering"derivatives"use"information;"data"must"thus"be"collected"manually.""Unlike"the"American"situation,"there"is"no"database"on"managerial"incentives"in"Australian"firms."While"there"are"databases"providing"information"from"financial"reports"such"as"Datanalysis,"Datastream"and"SIRCA,"incentives"data"for"most"managerial"roles"is"not"readily"available,"possibly"due"to"the"lack"of"demand.""Australian"derivatives"use"studies"have"previously"had"to"collect"the"managerial"incentives"data"manually."""Another"challenge"in"collecting"managerial"incentives"data"is"the"use"of"measurement."Since"it"is"not"possible"to"verify"the"stock"and"option"valuations"provided"by"firms,"most"studies"have"used"stock"and"option"ratio"to"circumvent"this"problem.""This"leads"to"many"studies"using"managerial"block"ownership,"defined"by"the"total"stock"held"by"the"Board"of"Directors"and"Executives"(Tufano,"
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1996),"as"the"managerial"stock"holding"variable."Managerial"block"ownership"does"not"measure"the"value"of"the"equity"ownership"by"the"managers;"rather"it"is"a"measure"of"how"much"the"managers"have"invested"in"the"company.""It"is"possible"that"managers"have"a"low"block"ownership"in"the"firm"but"their"stock"may"be"worth"millions"of"dollars.""Therefore,"Nguyen"and"Faff"(2002)"stated"that"block"ownership"is"not"a"true"measurement"of"the"value"of"the"equity"holding"by"managers,"and"suggested"using"the"value"of"stock"and"options"directly."However,"firms"are"not"required"to"disclose"fair"value"of"stocks"and"options"given"to"managers.""Therefore,"there"is"not"enough"disclosed"information"to"calculate"the"Black"Scholes"value"of"options"for"managers,"which"is"why"option"value"was"not"used"for"this"study.""Rather,"the"stock"and"options"ratios"held"by"managers"were"used"in"this"thesis,"as"they"are"the"most"common"measurement"used"for"managerial"incentives"in"the"literature"so"far.""This"makes"it"possible"to"compare"the"findings"from"this"thesis"with"other"studies"in"this"area."
4.1.3.+Data+collection+Two"databases"were"used"for"this"thesis:"Connect"4"and"Datanalysis."The"database"Connect"4","was"used"to"extract"the"annual"reports"of"the"ASX"200."Connect"4"is"a"database"for"corporate"governance"information"on"Australian"firms,"and"in"particular,"has"a"comprehensive"database"of"all"annual"reports"for"listed"ASX"companies.""While"most"companies"also"provide"their"annual"reports"on"the"company"website,"the"fact"that"Connect"4"lists"all"of"them"in"one"easy"accessible"location"makes"the"process"of"collecting"financial"reports"much"faster"and"easier.""The"database"was"used"to"extract"all"the"firms’"annual"reports"and"collect"managerial"incentives"data."
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"The"database"Datanalysis,"provided"by"Morningstar"(2013),"was"used"to"collect"data"on"firm"characteristics.""Datanalysis"and"Datastream"are"the"two"most"complete"databases"for"financial"accounting"data"on"Australian"firms.""Most"studies"have"chosen"to"use"Datastream"since"it"has"a"more"comprehensive"list"of"firms.""Datanalysis"contains"the"same"level"of"information"but"does"not"provide"data"for"as"many"companies"as"Datastream."Given"that"this"study"is"primarily"based"on"the"biggest"firms"listed"on"the"ASX,"both"databases"would"have"complete"sets"of"information"for"all"the"firms"studied.""Moreover,"Datanalysis"is"easier"to"use"due"to"its"user_friendly"interface.""Datanalysis"collects"and"collates"income"statement"and"balance"sheet"data"for"all"listed"ASX"companies"for"the"last"30"years.""This"includes"all"common"ratios"for"each"firm,"such"as"leverage"and"liquidity,"which"have"been"directly"extracted"from"this"database"for"this"research.""Other"data"used"for"this"project"derived"from"Datanalysis"include"total"assets,"liquidity,"leverage,"market"to"book"value"and"number"of"stocks"in"the"firm."""
4.1.4.++Sampling+criteria+"Several"conditions"had"to"be"met"by"the"possible"200"firms"in"the"2010"sample"of"ASX"200"companies."First,"firms"that"used"a"deferred"compensation"plan"were"not"considered"as"this"may"have"caused"a"confounding"effect.""It"would"be"hard"to"tell"if"a"company"was"using"compensation"to"prevent"managers"from"taking"risks"or"if"a"firm"was"withholding"payment."Second,"subsidiary"firms"were"not"included"in"the"model."Subsidiary"firms"do"not"often"have"managerial"ownership"
82""
and"compensation"plans"in"that"subsidiary."As"a"result,"managerial"equity"holding"and"compensation"data"for"these"firms"cannot"be"used."Thus,"these"firms"were"eliminated"from"the"sample.""Moreover,"firms"that"were"suspended"or"delisted"in"the"financial"year"of"2009/2010"were"also"removed"from"the"list.""As"a"result,"a"total"of"170"companies"remained"in"the"sample"after"removing"the"firms"that"did"not"meet"the"selection"criteria."
4.2.++Variable+specification+
4.2.1+Dependent+variables+"In"order"to"determine"the"probability"of"derivatives"use"(Equation"1"in"Chapter"Three),"the"dependent"variable"is"whether"the"firm"used"derivatives"in"the"year"and"thus"a"dichotomous"variable.""Therefore,"a"dichotomous"variable"was"used"where"one"(1)"indicates"whether"the"firm"used"derivatives"during"the"financial"year"considered,"and"zero"(0)"the"probability"of"derivatives"used.""""The"level"of"derivatives"used"is"measured"by"the"natural"log"of"the"total"amount"of"derivatives"the"firm"held"at"the"end"of"the"financial"year.""Both"measures"for"these"two"dependent"variables"have"been"used"in"prior"research,"such"as"the"study"by"Tufano"(1996),"and"shown"to"be"suitable"proxies"for"these"variables.""
4.2.2.+Independent+variables+Based"on"the"theoretical"framework"and"the"models"developed"(Equations"1"&"2)"in"Chapter"3,"a"total"of"10"factors"affecting"how"derivatives"are"used"by"firms"are"included"and"considered"as"the"independent"variables"in"the"model.""There"are"
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four"firm"characteristics"(firm"size,"leverage,"liquidity"and"ability"to"capture"growth"opportunities)"and"six"managerial"incentive"variables"(the"stock"and"option"holdings"by"CEO,"CFO"and"Board"of"Directors"respectively).""
4.3.+Analytical+techniques+
4.3.1.+%Logit+regression+for+the+likelihood+of+derivatives+use+%"As"described"above,"the"aim"of"this"research"is"to"examine"different"factors"that"affect"the"likelihood"of"derivatives"use"and"the"level"of"derivatives"use.""The"two"dependent"variables"for"the"likelihood"and"the"level"of"derivatives"use"are"dichotomous"and"interval"variables"respectively"while"all"the"independent"variables"are"interval"variables.""Therefore,"different"analytical"techniques"are"required"to"uncover"their"relationships"in"the"models.""Logistic"regression"and"Tobit"regression"were"used"to"test"the"likelihood"of"derivatives"use"and"the"level"of"derivatives"use"respectively.""The"reasons"for"choosing"these"two"analytical"techniques"are"provided"below.""Logistic"regression"(Hosmer"et"al.,"2013)"was"used"to"determine"the"factors"affecting"the"likelihood"of"derivatives"use"by"a"firm."The"firm’s"decision"to"use"derivatives"is"ultimately"a""yes""or""no""decision."Therefore,"this"result"can"be"measured"as"a"dichotomous"variable.""With"a"dichotomous"dependent"variable,"the"multiple"linear"regression"normally"used"is"not"appropriate.""Rather,"Logistic"and"Probit"regressions"are"the"most"commonly"used"regression"techniques"for"
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models"with"a"dichotomous"dependent"variable,"because"it"is"a"specialized"method"for"dealing"with"such"dichotomous"dependent"variables"(Hosmer"et"al.,"2013)."Prior"research"on"this"topic"such"as"studies"by"Batten"and"Hettihewa"(2007),"Berkman"and"Bradbury"(2002),"and"Nguyen"and"Faff"(2002)"has"shown"that"Logistic"regression"is"appropriate"for"this"kind"of"modelling.""While"Probit"regression"would"have"been"equally"adequate,"there"is"little"difference"in"the"outcome"of"the"results"from"using"either"techniques"in"most"cases"(Gujarati,"1995)."Therefore,"Logistic"regression"was"chosen"over"Probit"regression"due"to"its"simplicity"in"running"the"regression"and"its"wide"use"in"prior"research."
4.3.2.%+Tobit+regression+for+the+level+of+derivatives+use+%"Tobit"regression"was"used"to"model"the"level"of"derivatives"used"by"firms"for"the"following"reasons."The"dependent"variable"used"for"modelling"is"the"level"of"derivatives"use"with"a"censor"at"zero"to"indicate"that"derivatives"use"is"never"negative."The"fact"that"the"dependent"variable"is"not"continuous"at"all"points"means"that"analytical"techniques"accounting"for"this"should"be"used,"such"as"Tobit"regression"and"the"Heckman"Selection"model"(Heckman"et"al.,"1998)."Both"Tobit"regression"and"the"Heckman"Selection"model"are"designed"to"be"used"in"regressions"where"the"dependent"variable"is"censored,"that"is,"where"there"is"either"an"upper"or"lower"limit"value.""Using"linear"regression"with"a"censored"independent"variable"would"lead"to"biased"results"and"therefore"is"not"an"appropriate"choice"(Gujarati,"1995)."""The"application"of"the"Heckman"Selection"model"and"Tobit"method"to"the"level"of"derivatives"use"model"in"this"thesis"has"both"pros"and"cons."The"Heckman"
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Selection"model"accounts"for"the"bias"caused"by"the"censored"data,"while"treating"firms"that"do"not"use"derivatives"as"missing"values"in"the"sample."Thus,"Heckman’s"Selection"is"more"appropriate"for"models"with"a"dependent"variable"in"a"logarithmic"form"(as"intended"in"this"thesis)"as"it"solves"the"problem"of"dealing"with"log"(x)"where"x"is"zero,"as"log"(0)"is"negative"infinity"by"assigning"x"as"missing"if"equal"to"zero"(Heckman,"1979)."However,"Heckman’s"selection"would"not"be"appropriate"for"the"dataset"used"in"this"thesis"for"the"following"reason:""when"a"firm"does"not"use"derivatives,"it"does"not"imply"that"the"level"of"derivatives"use"for"that"firm"is"missing,"which"is"what"the"Heckman"Selection"model"would"assume,"thus"providing"a"false"representation"of"the"sample"set."""In"the"Tobit"regression"model,"the"dependent"variable"value"for"firms"that"do"not"use"derivatives"is"treated"as"zero,"as"opposed"to"missing"values"as"in"the"Heckman"Selection"model.""This"presents"a"more"accurate"representation"of"our"dataset,"with"firms"not"using"derivatives"having"a"zero"value"for"the"level"of"derivatives"use"as"opposed"to"non_observed"or"missing"values.""The"model"also"increases"the"sample"size"available,"thereby"allowing"a"result"which"is"more"accurately"reflective"of"the"sample.""Tobit"regression,"however,"has"weaknesses"when"the"dependent"variable"is"in"logarithmic"form"due"to"the"large"numerical"differences"in"some"variables"which"are"in"billions,"while"some"are"in"single"digits,"as"log"(0)"is"not"a"value"that"can"be"put"onto"a"censor."However,"this"problem"can"be"mitigated"by"censoring"the"dependent"variable"at"1"as"the"value"of"log(1)"is"zero."This"is"acceptable"for"this"variable"due"to"the"size"of"the"firms"in"the"ASX"200,"as"it"is"very"unlikely"there"will"be"a"firm"that"uses"between"zero"and"one"dollar"in"derivatives"during"the"year,"where"generally"the"smallest"value"
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above"zero"is"in"the"thousands.""Moreover,"Tobit"regression"used"in"prior"literature"has"been"shown"to"be"well"suited"to"modelling"relationships"for"the"level"of"derivatives"use"by"firms.""This"is"supported"by"many"studies,"such"as"those"of"Campello"(2010),"Ertugrul"(2008)"and"Tufano"(1996)"that"have"used"this"technique"to"model"the"level"of"derivatives"use.""The"use"of"Tobit"regression"applied"in"prior"literature"on"this"topic"is"also"advantageous,"as"it"allows"the"results"of"this"thesis"to"be"compared"with"prior"findings"to"explore"differences"in"derivatives"use"prior"to"the"time"period"of"this"study."""Since"Tobit"regression"allows"a"greater"sample"size"to"be"used"and"is"consistent"with"the"use"in"prior"literature"in"this"field,"it"was"chosen"over"the"Heckman"Selection"method"in"this"thesis."""In"summary,"Logistic"regression"was"used"for"the"likelihood"of"derivatives"use.""To"determine"how"the"level"of"derivatives"use"is"affected"by"managerial"compensation,"Tobit"regression"was"applied"on"the"total"amount"of"derivatives"used"as"the"dependent"variable,"while"keeping"all"independent"variables"in"the"Logistic"Regression"in"accordance"with"studies"by"Nguyen"and"Faff"(2002).""The"following"subsection"explains"the"equations"for"both"models"in"more"detail"and"the"measurement"for"the"variables"used."
4.3.3.+Model+specifications+"
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The"models"for"the"Logistic"and"Tobit"regressions"to"examine"the"likelihood"and"level"of"derivatives"use"are"set"out"below"based"on"the"theoretical"framework"developed"in"Chapter"3."For"the"Logistic"model"the"following"equation"is"used."" LDU!" = !α+ !!! ∗ !"#$!" + !! ∗ !"#!" + !! ∗ !"#!" +!!! ∗ !"#!" + !! ∗ !"#$%!"# + !! ∗ !"#$!%!"# + !!" ""(Equation"3)""Where:""LDU"(Likelihood"of"derivatives"use)"="1"if"a"firm"used"any"form"of"derivatives"instrument"throughout"the"year,"0"if"otherwise"(Dichotomous"variable)"for"firm"j"in"year"i"FIRM(Firm"Size)="Natural"log"of"total"assets"of"the"firm."It"is"used"as"a"proxy"for"setup"costs"for"firm"j"in"year"i."LEV(Leverage)="Debt/Equity"for"firm"j"in"year"i"LIQ(Liquidity)"="Quick"Ratio"of"the"Firm"for"firm"j"in"year"i"ACG(Ability"to"capture"growth)ij"="Book"to"Market"Value"for"firm"j"in"year"i"STOCK(Managerial"Stock)="Number"of"shares"held"by"CEO"divided"by"total"number"of"shares"for"firm"j"in"year"i,"and"for""j,"where"1"is"CEO,"2"is"CFO"and"3"is"the"Board"of"Directors"OPTION(Managerial"Option)=Total"number"of"options"held"by"the"CEO"divided"by"total"number"of"shares"for"firm"j"in"year"i,"and"for"firm"j,"where"1"is"CEO,"2"is"CFO"and"3"is"the"Board"of"Directors""
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For"the"Tobit"regression"the"following"equation"is"used."" TDeriv!" = !α+ !!! ∗ !"#$!" + !! ∗ !"#!"!!! ∗+!! ∗ !"#!" +!!! ∗!"#$!" + !! ∗ !"#$%!"# + !! ∗ !"#$!%!"# + !!" "Where:"TDeriv"(The"Level"of"Derivatives"Use)="Natural"log"of"the"aggregate"amount"of"derivative"instruments"the"firm"held"for"firm"j"in"year"i"FIRM(Firm"Size)="Natural"log"of"total"assets"of"the"firm."It"is"used"as"a"proxy"for"setup"costs"for"firm"j"in"year"i."LEV"(Leverage)="Debt/Equity"for"firm"j"in"year"i"LIQ"(Liquidity)"="Quick"Ratio"of"the"Firm"for"firm"j"in"year"i"MTBVij"=Book"to"Market"Value"for"firm"j"in"year"i"STOCK(Managerial"Stock)="Number"of"shares"held"by"CEO"divided"by"total"number"of"shares"for"firm"j"in"year"i,"and"for"firm"j,"where"1"is"CEO,"2"is"CFO"and"3"is"the"Board"of"Directors"OPTION(Managerial"Option)=Total"Value"of"options"held"by"the"CEO"divided"by"total"number"of"shares"for"firm"j"in"year"i,"and"for""j,"where"1"is"CEO,"2"is"CFO"and"3"is"the"Board"of"Directors""Firm"characteristic"variables"were"taken"using"measurements"that"were"proven"to"reflect"the"motivations"to"be"captured"based"on"methodology"used"in"previous"literature."Firm"size"(FIRM)"is"taken"as"the"natural"log"of"the"dollar"value"of"the"total"assets"of"the"firm."Total"assets"is"a"good"approximation"of"the"size"of"a"company"(Birt"et"al.,"2013),"with"natural"logarithm"used"to"scale"the"number"for"Tobit"regression."Leverage"(LEV)"was"measured"as"total"liabilities"divided"by"
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total"equity"(Guay,"1999),"which"is"the"standard"definition"of"leverage."Liquidity"(LIQ)"is"measured"using"the"quick"ratio"as"it"measures"how"much"debt"a"firm"can"payoff"through"quick"liquidation"of"assets,"which"is"the"most"realistic"representation"of"liquidity.""Ability"to"capture"growth"(ACG)"opportunities"is"measured"using"MTBV"(Market"to"Book"Value),"where"it"is"calculated"as"the"firm’s"market"value"over"book"value"(Nelson"et"al.,"2005)."MTBV"is"a"measure"of"the"market’s"future"expectation"versus"current"value,"with"a"high"MTBV"representing"a"firm"with"a"high"level"of"growth"potential"(Nguyen"and"Schüßler,"2013).""This"future"growth"potential"is"a"direct"result"of"the"firm’s"current"ability"to"utilize"its"investment"opportunities"to"grow"quickly,"which"makes"it"a"good"measurement."""With"regards"to"managerial"incentives"measurement,"the"stock"(STOCK)"and"options"(OPTION)"of"CEOs,"CFOs"and"the"Boards"of"Directors"were"investigated"separately"to"test"their"effect"on"derivatives"use.""For"each"managerial"position"two"variables"were"used:"stock"and"option"holding"ratio."Stock"and"option"holding"are"calculated"by"the"number"of"stock"and"options"that"individuals"held"respectively""at"the"end"of"the"year"divided"by"the"total"number"of"shares"of"the"firm"they"worked"for"(Rajgopal"and"Shevlin,"2001)."This"is"used"as"proxy"to"measure"block"ownership,"as"high"block"ownership"makes"the"stock"less"liquid"for"the"manager"to"move"(Zhan,"2011),"which"would"increase"risk_aversity"for"managers.""Prior"research"shows"evidence"that"CEO,"CFO"and"the"Board"of"Director’s"incentives"affect"the"likelihood"and"the"level"of"derivatives"differently"(Chava"and"Purnanandam,"2010)."This"is"accounted"for"by"having"stock"and"
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option"holding"ratios"for"CEOs,"CFOs"and"Boards"of"Directors"as"variables"in"the"models.""
4.4.+Data+analysis+
4.4.1+Descriptive+data+analyses+The"data"collected"were"first"analysed"using"SPSS"to"examine"the"descriptive"statistics,"such"as"mean,"standard"deviation,"minimum,"maximum"and"range.""A"correlation"analysis"was"then"conducted"to"probe"the"bilateral"relationship"among"the"variables,"which"is"described"in"Section"4.5.""The"sample"was"then"divided"industry"classification"and"timeframe"during"and"after"the"GFC"to"investigate"the"descriptive"statistics."""
4.4.2+Yearly+data+regression+analyses+A"series"of"regression"analyses"were"first"conducted"for"each"year"individually"to"examine"the"factors"affecting"the"derivatives"use"behaviour"and"whether"these"factors"changed"every"year.""These"results"were"then"analysed"to"identify"the"patterns"of"changes"in"the"influencing"factors"and"to"compare"these"with"the"results"of"panel"data"analyses."
4.4.3+Panel+data+analyses+Three"panel"data"analyses"were"conducted"in"this"study.""Once"the"panel"data"were"collated,"all"panel"models"were"run"with"random"effect"for"the"following"reasons.""In"a"panel"study,"if"the"intercepts"of"the"regressors"are"correlated,"the"model"is"said"to"have"a"fixed"effect"(Adkins"and"Hill,"2008)."In"this"study,"fixed"effects"would"mean"that"there"are"individual"firm_specific"characteristics"that"are"not"captured"by"the"model,"while"random"effects"imply"that"there"are"no"firm_
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specific"characteristics.""To"test"whether"the"fixed"effect"or"random"effect"is"appropriate,"a"Durbin_Wu_Hausman"test"is"widely"used"(Baum,"2006)."The"Durbin_Wu_Hausman"test"resulted"in"a"value"of"0.06,"which"is"higher"than"the"0.05"threshold"where"random"effect"is"appropriate.""This"shows"random"effect"was"appropriate"for"the"panel"data"study."Once"the"panel"was"constructed,"Logistic"regression"was"used"to"test"for"the"determinants"of"the"likelihood"of"derivatives"use"and"Tobit"regression"to"test"for"the"level"of"derivatives"use."""Logit"and"Tobit"Regression"were"chosen"in"all"panel"data"analyses"for"several"reasons."First,"for"consistency"reasons,"Logit"and"Tobit"have"been"widely"used"to"test"for"determinants"in"one_year"samples."By"using"Logit"and"Tobit"for"the"all"panel"data"analyses,"the"results"can"be"compared"between"the"panel"and"the"one_year"results."Secondly,"both"regressions"are"well"suited"to"modelling"the"panel"data."As"explained"in"the"previous"methodology"section"on"Logit"and"Tobit"regression,"since"neither"dependent"variable"is"continuous,"different"techniques"need"to"be"considered.""Given"that"both"Tobit"and"Logit"have"been"shown"to"be"the"best"choices"for"modelling"the"likelihood"and"the"level"of"derivatives"use,"these"two"analytical"techniques"were"chosen.""""In"the"seven_year"panel"data"study,"all"the"data"from"2007_2013"were"collated"and"then"grouped"together"by"firm"to"create"the"panel"data.""This"provided"data"on"164"firms"over"a"time"span"of"seven"years,"which"is"a"sample"of"1,148"data"points."""
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In"the"industry"robustness"test,"a"panel"data"study"was"created"for"each"industry"grouping."Since"a"larger"sample"size"is"needed"to"extract"reliable"results,"the"firms"on"the"ASX"200"were"categorized"into"four"groups"based"on"their"industry"classification:"mining"(67"firms),"consumer"goods"and"service"(48"firms),"financial"services"(31"firms)"and"technology"and"healthcare"(18"firms).""See"Appendix"3"for"a"list"of"firms"in"each"industry"and"Appendixes"4"and"5"for"their"descriptive"statistics.""In"the"firm"size"robustness"test,"the"firms"were"ranked"by"firm"size"and"then"split"into"two"groups"with"the"median"size"being"a"cut_off"point:"firms"in"the"bottom"50%"and"firms"in"the"top"50%."Subsequently,"Logit"and"Tobit"regressions"were"conducted"to"test"for"the"likelihood"and"the"level"of"derivatives"use"for"both"larger"and"smaller"firms"in"the"sample.""The"list"of"firms"in"each"sample"is"provided"in"Appendix"6."Descriptive"statistics"for"this"sample"are"listed"in"Appendixes"7"and"8."""In"the"GFC"test,"we"split"the"above_mentioned"sample"size"into"two"groups,"2007_2009"and"2010_2013."The"data"were"collated"from"this"period"into"two"sub_periods.""Appendixes"9"and"10"provide"the"summary"statistics"for"GFC"and"post"GFC"periods,"and"the"correlation"matrix"of"independent"variables"used"in"the"models.""In"order"to"examine"if"derivatives"use"is"affected"by"the"previous"year’s"derivative"decision,"a"dummy"variable"was"used.""The"dummy"variable"indicated"whether"the"firm"used"derivatives"in"the"previous"year,"where"one"represented"
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"yes""and"zero"represented""no".""In"order"to"test"whether"derivatives"use"was"influenced,"this"dummy"variable"was"added"to"the"models"as"another"independent"variable.""Logit"and"Tobit"regressions"were"conducted"on"the"basis"of"the"above"approach"for"six"years"(2008_2013)"to"test"if"the"previous"year’s"derivatives"use"is"static"or"dynamic"and"how"it"affects"the"likelihood"and"the"level"of"derivatives"use.""The"correlation"matrix"for"previous"dummy"effects"is"shown"in"Appendix"11.""In"order"to"investigate"if"determinants"from"the"previous"year"affect"derivatives"use"in"the"next"year,"determinants"of"the"firms"at"time"t_1"were"modelled"with"the"likelihood"and"the"level"of"derivatives"at"time"t."To"test"if"the"lagged"determinants"may"have"had"a"static"of"dynamic"effect"on"derivatives"use,"Logistic"and"Tobit"regressions"were"conducted"for"each"year"(2008_2013)"together"with"the"panel"data"analyses."""
4.5.+Sample+statistics++The"average"mean,"standard"deviation,"minimum"and"maximum"for"the"seven_year"sample"period"from"2007"to"2013"are"presented"in"Table"4."1."" "
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Table$4.1.$The$descriptive$statistics$of$the$variables$over$the$sevenHyear$period$$
  
Mean 
Std. 
Deviation 
Min. Max. 
Firm Size ($ million) 20,312 88,363 1.35 763,090 
Ln (Firm Size) 20.13 5.13 14.12 27.36 
Leverage 2.63 4.80 0.28 53.83 
Liquidity 2.64 6.34 0.03 73.30 
ACG 3.18 4.05 0.24 38.79 
CEO Share Ratio 0.03157 0.08930 0 0.64369 
CEO Option Ratio 0.00345 0.00951 0 0.09784 
CFO Share Ratio 0.00078 0.00394 0 0.06779 
CFO Option Ratio 0.00078 0.00217 0 0.03952 
Board of Director Shares 0.03585 0.10939 0 2.24802 
Board of Director Options 0.00348 0.01393 0 0.21631 "It"can"be"seen"from"Table"4.1."that"the"mean"firm"size"is"$20,132"million,"which"is"closer"to"the"minimum"rather"than"the"mean,"suggesting"that"firm"size"skewed"to"the"left"(minimum),"with"a"few"significantly"larger"firms.""When"firm"size"was"logged,"we"found"that"the"mean"was"20.13,"with"the"minimum"being"14.12"and"the"maximum"27.36."""This"finding"is"similar"for"leverage,"liquidity"and"ABG.""All"three"firm"characteristics"indicate"means"that"are"much"closer"to"the"minimum"than"the"maximum.""Since"all"three"variables"do"not"have"a"substantial"standard"deviation,"
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this"would"suggest"that"most"of"the"firms"have"values"around"the"mean.""However,"there"are"several"firms"that"may"have"extreme"values"that"are"very"different"to"their"competitors."""Of"special"consideration"is"the"leverage"mean;"a"value"greater"than"one"indicates"that"a"firm"carries"more"debt"than"equity."This"would"suggest"on"average"that"most"firms"carry"more"than"double"the"amount"of"debt"to"equity,"which"indicates"that"most"firms"are"substantially"leveraged.""It"is"interesting"to"note"that"liquidity"shows"a"maximum"value"of"73.30,"which"is"much"higher"than"the"mean.""The"possible"reason"for"this"is"that"regulations"require"banks"to"hold"large"cash"reserves"(Siregar"et"al.,"2013)"in"order"to"ensure"that"they"do"not"default"suddenly"due"to"unforeseen"events."""In"relation"to"managerial"incentives,"the"stock"holding"ratio"is"much"higher"than"option"holdings"for"only"the"CEO"and"Board"of"Directors."Therefore,"this"suggests"that"firms"may"give"managers"a"larger"number"of"shares"proportionately,"although"CEOs"and"directors"in"some"firms"may"be"the"founding"owners"and/or"investors.""Higher"shareholding"ratios"make"it"difficult"for"managers"and"directors"to"liquidate"their"holdings"quickly,"thus"reducing"the"risk_taking"incentives.""As"a"result,"firms"may"actively"try"to"reduce"their"risk"by"providing"more"incentives"to"managers"for"safer"risk"management.""Since"CFOs"have"a"significantly"lower"number"of"shares"than"the"Board"of"Directors"and"CEOs,"the"CFOs"may"be"able"to"liquidate"their"shareholdings"much"quicker."""
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Based"on"the"summary"statistics"in"Table"4.1.,"CEOs"and"the"Board"of"Directors"hold"similar"amounts"of"managerial"stock"and"options.""Therefore,"the"CEOs"themselves"have"as"much"incentive"as"the"entire"Board"of"Directors"(excluding"the"CEO)."Given"that"the"CEOs"usually"have"more"responsibility"(Kim"et"al.,"2008),"it"is"understandable"that"they"are,"on"average,"the"individuals"that"are"given"the"greatest"incentives,"although"there"are"firms"where"the"CEO"is"also"the"founder,"such"a"FMG"(during"the"data"collection"period)"and"SEEK.""As"a"result"the"CEO"also"has"a"significantly"larger"share"than"the"other"parties.""This"would"also"explain"why"CEO"incentives"are"much"larger.""Since"the"executive"role"and"responsibility"of"the"CFO"are"not"as"important"as"those"of"the"CEO,"it"is"clear"why"CFOs"in"the"sample"are"provided"fewer"incentives."""The"average"correlation"matrix"for"the"variables"used"in"the"models"was"also"calculated"to"examine"the"relationships"and"identify"potential"multiple"collinearity"among"the"variables"in"the"models.""Table"4.2."presents"the"correlation"matrix."
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Table&4.2.&The&correlation&matrix&of&the&variables&&
  Firm Size Leverage Liquidity ABG CEO Share 
CEO 
Option 
CFO Share 
CFO 
Option 
Board 
Shares 
Firm Size 
         Leverage 0.225* 
  
      Liquidity -0.024 -0.026 
    
   ABG 0.041 0.133* 0.079* 
      CEO Share Ratio -0.017 -0.052 0.161* 0.232* 
     CEO Option Ratio -.072* -0.026 0.128* 0.082* -0.001 
    CFO Share Ratio -0.044 -0.015 0.102* 0.078* 0.171* 0.076* 
   CFO Option Ratio -0.017 0.009 0.043 0.051 0.148* 0.319* 0.232* 
  Board of Director Shares 0.000 -0.026 0.00 0.086* -0.001 0.266* 0.028 0.091* 
 Board of Director Options -0.081* -0.045 0.158* 0.038 0.041 0.505* 0.026 0.100* 0.275* *p<0.05#
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From#the#correlation#matrix#presented#in#Table#4.2.,#firm#size#is#correlated#with#leverage#and#with#CEO#and#Board#managerial#options.##This#suggests#that#larger#firms#are#more#likely#to#be#higher#leveraged.#These#can#be#attributed#to#the#fact#that#larger#firms#are#able#to#hire#more#competent#and#experienced#staff#(Cyree#et#al.,#2012)#that#allows#the#firm#to#be#more#leveraged#and#profitable#while#reducing#default#risk.##Larger#firms#tend#to#be#much#older#and#matured,#and#therefore#would#not#have#as#many#profitable#growth#opportunities#as#smaller#or#newer#firms.#Board#of#Directors#and#CEOs#have#lower#incentive#(stock#and#option)#ratio#as#firm#size#increases.##However,#this#is#more#likely#to#be#caused#by#the#fact#that#larger#firms#have#more#shares,#which#reduces#the#ratio#of#managerial#incentives#but#not#necessarily#their#value.##Nevertheless,#these#relationships#are#relatively#weak,#and#thus#multiple#collinearity#problems#are#not#expected.###Ability#to#capture#growth#and#liquidity#has#a#positive#correlation#with#managerial#incentive#variables.##This#relationship#suggests#that#firms#with#good#opportunities#for#growth#and#capability#to#invest#(higher#liquidity)#will#be#motivated#by#their#managers#to#take#risks#by#increasing#managerial#incentives.#In#terms#of#managerial#incentives,#CEO#stock#has#a#positive#relationship#with#CFO#stock,#while#CEO#options#have#a#correlation#with#CFO#options#and#Board#of#Director#stock#and#options.##Once#again,#none#of#the#relationships#are#substantially#high.#Therefore,#the#risk#of#multicollinearity#is#very#low.##The#most#likely#explanation#for#these#relationships#is#that#firms#often#issue#proportional#amounts#of#incentives#to#all#managerial#positions.#This#creates#incentives#for#all#the#managers#to#align#their#incentives#with#the#firm’s#objectives.#As#a#result,#
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firms#that#provide#a#large#amount#of#stock#and#options#to#CEOs#would#also#provide#more#stock#and#options#to#the#other#managers.###The#average#mean#and#standard#deviation#for#the#sample#for#each#single#year#for#the#sevenSyear#period#studied#are#presented#in#Table#4.3.#
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Table&4.3.&The&mean&and&standard&deviation&of&the&independent&variables&for&each&single&year&of&the&seven–year&period&#
  2007 2008 2009 2010 2011 2012 2013 
  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
Firm Size 17.67 7.99 19.89 5.53 20.50 4.29 20.47 4.46 21.30 2.54 21.33 3.00 21.73 5.28 
Leverage 2.71 4.91 2.73 4.27 2.53 3.93 2.36 2.47 2.40 2.54 2.60 2.75 3.10 9.16 
Liquidity 2.10 3.94 2.45 4.98 3.66 9.21 2.96 5.67 2.84 6.96 2.69 7.81 2.76 3.76 
ACG 4.29 4.81 2.63 -3.60 2.60 3.66 2.66 2.58 2.65 -2.41 2.63 3.31 4.79 6.11 
CEO Share Ratio 0.036 0.097 0.041 0.110 0.034 0.091 0.031 0.087 0.029 0.081 0.027 0.079 0.024 0.075 
CEO Option Ratio 0.004 0.010 0.004 0.010 0.005 0.012 0.003 0.009 0.004 0.012 0.002 0.005 0.002 0.004 
CFO Share Ratio 0.000 0.001 0.002 0.007 0.002 0.013 0.001 0.003 0.000 0.001 0.001 0.002 0.001 0.002 
CFO Option ratio 0.001 0.001 0.001 0.002 0.001 0.002 0.001 0.002 0.001 0.003 0.001 0.003 0.001 0.001 
Board of Director Share 
Ratio 0.048 0.101 0.047 0.109 0.047 0.102 0.039 0.090 0.050 0.194 0.032 0.084 0.032 0.085 
Board of Director 
Option Ratio 0.004 0.013 0.005 0.017 0.003 0.011 0.007 0.022 0.003 0.015 0.001 0.004 0.001 0.004 
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4.6.$Chapter$summary$$This#Chapter#describes#and#discusses#the#research#methodology#employed#in#this#thesis.##The#data#for#this#study#were#collected#from#the#ASX#200#sample#for#the#period#2007@2013.#The#reason#for#choosing#this#sample#and#period#is#that#it#not#only#allows#an#examination#of#the#effect#of#the#factors#influencing#the#likelihood#and#the#level#of#derivatives#uses,#but#also#the#impact#of#the#GFC#on#the#derivatives#use#behaviour#by#these#firms#in#the#sample.#Furthermore,#it#provides#a#sufficient#number#of#years#to#study#how#the#determinants#have#changed#over#the#seven#years#studied.####Two#separate#models#developed#in#Chapter#Three#were#operationalized#in#this#Chapter#in#order#to#examine#the#likelihood#and#the#level#of#derivatives#use.##Each#model#comprises#six#managerial#compensation#variables#and#four#firm#characteristics#variables.###Logistic#regression#was#employed#to#determine#the#likelihood#of#derivatives#use,#while#Tobit#regression#was#used#to#identify#factors#that#influence#the#level#of#derivatives#use.#Both#these#regression#techniques#were#chosen#because#the#OLS#regression#was#not#appropriate#given#the#nature#of#the#dependent#variables#(binary#variable#for#the#likelihood#of#derivatives#use#and#discontinuous#variable#for#the#level#of#use).###A#series#of#regression#analyses#was#conducted#for#each#individual#year#to#examine#the#factors#affecting#the#derivatives#use#behaviour#and#whether#these#factors#change#every#year.#A#panel#data#study#was#then#undertaken#using#Logit#and#Tobit#regressions#to#uncover#the#overall#pattern#of#the#factors#influencing#
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derivatives#use.#Panel#data#studies#based#on#industry#and#firm#size#were#also#conducted#to#test#if#the#type#of#industry#and#firm#size#affect#how#firms#use#derivatives.###In#order#to#test#for#GFC#effects,#a#panel#data#study#was#conducted#separating#the#years#of#the#GFC#(2007@2009)#from#the#years#after#the#GFC#(2010@2013)#to#compare#and#contrast#the#determinants#of#derivatives#use#between#these#two#sub@periods.##To#test#whether#derivatives#use#in#the#previous#year#would#affect#derivatives#use#in#the#next#year,#a#dummy#variable#was#employed#if#the#firm#used#derivatives#in#the#previous#year#and#was#added#to#the#models.##Logit#and#Tobit#regressions#were#again#used#for#these#analyses.###The#descriptive#statistics#highlighted#several#interesting#findings.#It#is#evident#that#CEOs#are#given#more#managerial#incentives#than#the#other#managerial#positions.##It#was#shown#that#firm#size#has#a#weak#correlation#with#the#other#firm#characteristics#and#CEO#and#Board#of#Director#incentives.##In#terms#of#industry,#it#is#shown#that#mining#and#financial#services#are#the#largest#in#firm#size#and#provide#CEOs#with#the#most#incentives.#Technology#firms#have#the#greatest#ability#out#of#all#four#industries#to#capture#growth#and,#similarly,#firms#in#the#Consumer#Goods#and#Services#industries#provide#their#Board#of#Directors#with#the#most#incentives.### #
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5.$Empirical$findings$on$the$factors$influencing$derivatives$use$$
#This#Chapter#and#the#following,#present#and#discuss#the#findings#based#on#the#models#constructed#in#Chapter#Three.#The#present#Chapter#focuses#on#the#factors#influencing#the#use#of#derivatives#in#the#ASX#200#firms,#while#the#next#Chapter#concentrates#on#the#findings#relating#to#the#impact#of#the#GFC#and#the#effect#of#lagged#variables#on#derivatives#use.##This#Chapter#is#organized#as#follows.##Firstly,#the#results#of#the#likelihood#of#derivatives#use#and#its#influencing#factors#for#each#year#in#the#period#studied#(2006/2007@2012/2013)#are#presented#and#discussed.##Specifically,#a#series#of#Logistic#regressions#was#conducted,#using#data#of#each#single#year#for#the#period#studied#to#test#if#the#firms’#decision#to#hedge,#or#their#likelihood#of#using#derivatives,#was#influenced#by#the#managerial#incentives#of#their#Board#of#Directors,#CEOs#and#CFOs,#together#with#the#firm’s#characteristics.##This#is#followed#by#the#description#and#discussion#of#the#level#of#derivatives#use#and#its#influencing#factors.##An#analysis#using#Tobit#regression#was#undertaken#to#examine#if#the#level#of#derivatives#use#is#affected#by#managerial#incentives#and#firm#characteristics.##Secondly,#panel#data#analyses#were#conducted#to#investigate#if#the#influencing#managerial#incentive#variables#(e.g.#stock#and#options#held#by#management)#and#firm#characteristics#changed#over#the#seven@year#period#studied,#and#differed#from#those#of#single#year#analyses.##Finally,#robustness#tests#were#conducted#to#examine#how#robust#the#results#are#in#terms#
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of#industry#and#firm#size,#and#to#explore#the#effects#of#both#industry#and#firm#size#on#the#firms’#derivatives#use#behaviour.#
5.1.$Determinants$for$the$likelihood$of$derivatives$use$year$by$year$#The#aim#of#examining#the#likelihood#of#derivatives#use#for#each#single#year#in#the#period#studied#is#to#identify#the#factors#which#affect#derivatives#use#and#to#examine#if#they#change#over#time.##Firm#characteristics,#such#as#firm#size#and#liquidity,#can#be#fundamental#reasons#for#firms#to#use#derivatives.##Therefore,#the#characteristics#are#likely#to#be#more#persistent#or#static#over#time#than#others.#However,#managerial#incentives,#particularly#compensation,#may#be#affected#by#external#factors,#such#as#the#Global#Financial#Crisis#and#attitudes#among#key#stakeholders#towards#derivatives#use,#and#may#consequently#alter#over#time#or#with#changing#dynamics.##As#the#likelihood#of#derivatives#use#and#its#level#have#different#influencing#factors#(Haushalter,#2000),#both#are#examined#in#this#thesis.##The#details#of#the#framework#and#model#specifications#used#for#analyses#in#this#Chapter#can#be#found#in#Chapter#Three,#and#the#methodology#explained#in#Chapter#Four.###
5.1.1.$Factors$affecting$the$likelihood$of$derivatives$use$#A#series#of#Logistic#regressions#were#conducted#separately#for#each#single#year#of#the#period#studied#to#examine:#1)#the#factors#which#have#significant#impact#on#the#likelihood#of#derivatives#use,#and#2)#whether#these#significant#determinants#of#derivatives#use#change#over#time.##Since#the#dependent#variable#(the#use#of#derivatives)#is#binary,#Logistic#regression#was#also#used#for#the#panel#data#analysis.##Logistic#regression#is#well#suited#to#binary#dependent#variables#
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(Hosmer#et#al.,#2013)#and#was#used#in#previous#empirical#studies#of#a#similar#nature,#such#as#analyses#by#Birt#et#al#(2013).##Using#the#Logistic#regression#model#developed#in#Chapter#Three#and#data#collected#from#the#ASX#200#from#2006/2007#to#2012/2013,#the#results#of#these#logistic#analyses#for#each#year#in#the#period#studied#are#presented#in#Table#5.1.##
!
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Table!5.1.!Logit!analysis!of!the!factors!influencing!the!likelihood!of!
derivatives!use!for!each!year!from!2006/2007!to!2012/2013!!
  2007. 
2008 
Coeff. 
2009 
Coeff. 
2010 
Coeff. 
2011 
Coeff. 
2012 
Coeff. 
2013 
Coeff. 
Firm Size 
0.72
** 
0.74** 0.74** 0.50** 0.62** 0.66** 0.15** 
Leverage 0.07 0.34* 0.59* 0.82** 0.56* 0.21 -0.02 
Liquidity -0.28 -0.06 -0.03 -0.27* -0.25** 0.01 0.01 
ACG 
0.00
9 
-0.031 -0.008 -0.154 -0.33** -0.21* -0.010 
CEO Share 
Ratio 
-
1.21
3 
4.444 -0.068 1.207 -3.681 -2.741 -1.846 
CEO Option 
Ratio 
-
54.5
9 
-43.73 -22.72 -84.68 36.41 -4.71 -16.8** 
CFO Share 
Ratio 
244.
57 
-83.67 14.90 -685.71 231.28 9.97 191.84 
CFO Option 
Ratio 
210.
60 
-120.10 -90.03 -62.09 264.25 -31.93 196.21 
Board Shares 
0.31
9 
1.426 -1.182 -0.806 3.891 0.735 -0.416 
Board 
Options 
-30.5 -3.5 -11.6 -40 -112* -225** -324** 
McFadden 0.47 0.4812 0.4308 0.5122 0.4364 0.3431 0.1902 
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 R Squared 28 *#denotes#significance#at#0.10;#**#denotes#significance#at#0.05#
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#
5.1.1.1.$The$effect$of$managerial$incentives$$#In#relation#to#the#likelihood#of#derivatives#use,#it#was#found#that#managerial#compensation#affects#how#likely#a#firm#is#to#use#derivatives,#particularly#the#option#holding#by#both#the#Board#of#Directors#and#the#CEO#as#shown#in#Table#5.1.###With#regard#to#the#Board#of#Director#options,#the#coefficient#in#the#model#is#significant#from#2011#onwards#(2010/2011#–#2012/2013).#It#was#found#that#the#relationship#between#the#options#of#the#Board#of#Directors#and#the#likelihood#of#derivatives#use#is#negatively#correlated,#which#confirms#the#hypothesis#based#on#the#agency#theory.##This#partially#supports#hypothesis#H2b,#which#states#that#the#Board#of#Director#options#would#negatively#influence#the#likelihood#of#derivatives#use.##The#Board#of#Directors#plays#a#significant#role#in#the#strategic#planning#of#the#firm,#including#risk#management#(Victoravich#et#al.,#2012).#Given#that#the#Board#of#Directors#is#compensated#based#on#the#firm’s#financial#performance,#the#compensation#would#also#impact#on#this#planning.##The#negative#impact#of#the#Board#of#Director#options#on#the#likelihood#of#derivatives#use#can#be#explained#by#using#the#agency#theory.#Options#are#a#form#of#outcome@based#contract,#which#provide#incentives#if#a#specified#outcome#is#achieved#as#managers#or#Board#of#Directors;#firms#only#benefit#if#the#stock#price#is#higher#than#the#strike#price#of#the#option.#For#the#Board#of#Directors#to#achieve#this#outcome,#the#firm’s#stock#price#needs#to#be#more#volatile,#thus#more#risky#ventures#are#required.##Since#derivatives#use#can#decrease#the#volatility#of#the#firm’s#stock#price,#derivatives#are#less#likely#to#be#used#if#the#Board#of#Directors#is#
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given#more#options.#The#coefficients#for#Board#of#Director#options#show#an#increase#from#2011.##This#suggests#that#the#incentives#for#the#Board#of#Directors#to#influence#derivatives#use#may#increase#over#time.#There#are#two#possible#explanations#for#this.##First,#the#role#of#corporate#governance#has#become#more#important#following#the#GFC.##It#is#expected#that#the#Board#of#Directors#played#an#increasingly#important#role#in#their#firm’s#strategic#decisions,#such#as#the#use#of#derivatives,#thus#strengthening#the#relationship#between#the#Board#of#Director#options#and#the#likelihood#of#derivatives#use.##The#second#reason#is#that#financial#conditions#improved#after#the#GFC#(Handorf,#2015)#which#may#have#given#more#confidence#to#the#Board#to#pursue#risky#behaviour#in#order#to#increase#the#benefits#of#their#options#holdings.###The#CEO#option#ratio#has#a#significant#negative#coefficient#for#the#likelihood#of#derivatives#use#only#in#the#year#of#2013.#This#partially#supports#hypothesis#H2a#which#states#that#CEO#options#would#have#a#negative#impact#on#the#likelihood#of#using#derivatives.#These#findings#also#indicate#the#power#that#the#CEO#has#over#the#use#of#derivatives#in#the#firm.###Agency#theory#can#be#again#used#to#explain#the#influence#of#options,#which#provide#incentives#for#the#CEO#to#increase#the#firm’s#stock#price#volatility#in#order#to#achieve#the#value#of#the#options.##As#derivatives#are#used#to#reduce#firm#volatility,#CEOs#with#greater#option#holdings#are#less#motivated#to#use#derivatives#in#order#to#increase#volatility#in#the#firm.###
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These#findings#support#previous#findings#by#Tufano#(1996)#who#reported#that#managers#holding#more#options#manage#less#risk.#This#negative#relationship#between#option#holdings#and#the#likelihood#of#derivatives#use#can#also#be#explained#using#the#convexity#payoff#theory#developed#by#Smith#and#Stulz#(1985).##The#convexity/concavity#of#the#payoff#versus#the#stock#price#determines#if#the#manager#increases/decreases#risk.#Managers’#option#holding#provides#a#convex#payoff,#which#increases#the#likelihood#that#the#managers#will#be#motivated#against#firm#use#of#derivatives.###Hypothesis#H2a#holds#only#for#one#year#out#of#the#seven.#This#result#was#not#reflected#in#any#of#the#other#years.#It#suggests#that#in#years#other#than#2013,#CEOs’#options#had#significant#impact#on#the#likelihood#of#the#derivatives#use.#One#possible#explanation#of#this#is#that#it#is#the#Board#of#Directors#that#makes#the#decision#for#the#firm#to#use#derivatives#collectively,#rather#than#the#CEO.##Another#plausible#explanation#is#that#the#emphasis#on#the#importance#of#corporate#governance#and#managerial#incentives#after#the#GFC#could#have#been#better#linked#the#CEO’s#compensation#for#the#firm’s#performance,#making#the#CEO#more#motivated#to#manage#risks.##Stock#holdings#of#the#Board#and#CEO,#however,#showed#no#significance#in#any#of#the#years#in#the#model.#Based#on#the#agency#theory,#it#was#predicted#that#CEO#and#Board#of#Director#shareholdings#would#be#positively#associated#with#the#likelihood#of#derivatives#use,#given#their#strong#influence#on#decision@making.#Managerial#shareholdings#are#a#form#of#behaviour@based#contract,#which#provide#incentives#for#managers#to#ensure#the#firm#does#not#default.#Since#shareholdings#
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only#have#value#if#the#firm#does#not#default,#the#manager#has#to#ensure#that#the#firm#stays#solvent#so#as#to#protect#the#value#of#the#shares.#Therefore,#CEOs#and#the#Board#of#Directors#are#more#likely#to#be#motivated#to#allow#the#firm#to#use#derivatives#in#order#to#decrease#volatility.#However,#this#behaviour#is#not#seen#in#the#results#of#Table#5.1.#There#are#three#plausible#explanations#for#this.#Firstly,#the#shareholdings#of#the#managers#are#not#high#enough#for#them#to#worry#about#financial#distress#(Tufano,#1998).##If#most#managers#do#not#hold#many#derivatives,#the#incentive#for#managers#to#reduce#risk#is#lower#(Belkhir,2013).##Secondly,#there#is#a#conflicting#effect#on#the#use#of#derivatives#if#managers#hold#both#stock#and#option#holdings.#Managers#may#receive#greater#benefit#on#the#payoff#of#options#than#on#the#decrease#in#payoff#in#shareholdings#(Barney,1991)#when#firm#value#increases.##As#most#managers#are#usually#given#both#options#and#shareholdings,#it#is#likely#that#the#possible#payoff#from#the#options#if#the#stock#price#increases#offsets#the#possible#loss#of#payoff#from#shares#if#the#stock#price#falls#(Benson#and#Oliver,#2004).#If#this#is#true,#managers#stand#more#to#gain#by#taking#on#more#risk#than#reducing#risk#to#protect#their#shareholdings.##Thirdly,#the#role#played#by#management#stock#to#reduce#firms’#bankruptcy#may#be#small,#particularly#in#the#case#of#the#larger#firms#studied#in#this#thesis.##Overall,#hypotheses#H1a#and#H1b#are#not#supported#for#all#years#due#to#the#lack#of#significant#coefficients#for#CEO#and#the#Board#of#Directors.###There#are#no#significant#coefficients#in#any#of#the#years#for#CFO#options#and#stocks.#This#is#not#surprising#as#CFOs#usually#are#not#appointed#as#directors#on#the#Board#and#thus#do#not#play#a#role#in#deciding#whether#the#firm#would#use#derivatives#or#not.#Derivatives#use#is#typically#a#strategic#decision#(Coles#et#al.,#
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2006)#and#thus#made#by#the#Board.##However,#CFOs#may#have#a#greater#influence#over#the#operational#financial#decisions#of#the#firm.#Therefore,#the#lack#of#significant#coefficients#supports#hypotheses#H1c#and#H2c.###
5.1.1.2.$The$effect$of$firm$characteristics$on$the$likelihood$of$use$#The#effect#of#firm#characteristics#on#the#likelihood#of#derivatives#use#is#also#shown#in#Table#5.1.#Firm#size#was#the#only#firm#characteristic#found#having#significant#influence#on#derivatives#use#throughout#the#period#studied,#with#all#coefficients#found#to#be#positive.##This#suggests#that#larger#firms#are#more#likely#to#use#derivatives#as#a#financial#instrument#for#risk#management.#The#positive#relationship#with#firm#size#supports#H6a#which#hypothesises#that#larger#firms#are#more#likely#to#use#derivatives.#One#explanation#for#this#finding#is#that#bigger#firms#are#able#to#use#derivatives#much#more#economically#than#their#smaller#counterparts#due#to#the#logistics#required#to#make#derivatives#use#cost#effective#(Nguyen#and#Faff,#2002).##The#finding#is#supported#by#similar#studies#on#Australian#hedging#behaviour,#such#as#the#work#by#Nguyen#and#Faff#(2002)#that#showed#firm#size#is#positively#correlated#to#the#likelihood#of#derivatives#use.##Leverage#has#a#significant#influence#on#the#likelihood#of#derivatives#use#in#four#out#seven#years.#Leverage#is#significant#at#0.1#in#the#period#2008@2011,#as#well#as#at#0.05#in#2010,#and#the#coefficient#is#positive#throughout#this#period.#This#relationship#is#in#line#with#the#prediction#in#H3a#as#highly#leveraged#firms#are#more#likely#to#use#derivatives#to#reduce#risk#of#defaulting.#The#significance#of#leverage#during#2008@2011#may#be#a#result#of#firms#reacting#to#the#high#volatility#
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in#the#market#caused#by#the#GFC.#The#GFC#was#a#tumultuous#period#where#the#increased#volatility#in#the#market#made#the#global#economic#environment##unpredictable#and#increased#fear#of#bankruptcy#for#highly#leveraged#firms#(Bryan,#2012).#The#coefficient#of#leverage#also#increases#from#2008#to#2010,#as#more#highly#leveraged#firms#adapt#to#the#volatility#in#the#market#by#choosing#to#use#derivatives.#As#conditions#improved#from#2011#onwards,#leverage#coefficients#decrease#in#magnitude#and#become#less#significant#as#firms#stop#using#derivatives#to#reduce#risk#of#defaulting.##While#leverage#is#only#significant#at#0.05#in#2010,#there#is#enough#evidence#to#suggest#that#hypothesis#H3a#is#only#supported#when#the#market#conditions#are#more#volatile#given#the#weak#significance#of#leverage#coefficients#in#2008,#2009#and#2011.##As#the#model#suggests#that#leverage#is#only#significant#when#market#conditions#are#volatile,#leverage#can#be#regarded#as#a#dynamic#factor#influencing#derivatives#use.#By#dynamic#influence,#we#mean#that#this#influence#is#not#always#present#every#year#but#affects#derivatives#use#when#certain#conditions#are#met.##Overall,#the#results#support#the#findings#of#Tufano#(1996),#where#leverage#is#not#a#significant#factor#at#0.05#for#most#of#the#years#included#in#the#model.##However,#he#found#that#leverage#was#higher#in#firms#using#derivatives.##He#argued#that#the#lack#of#significant#relationship#in#his#model#suggested#that#the#relationship#is#weak,#if#at#all#present.##Since#Table#5.1.#only#showed#a#significant#coefficient#for#four#years,#it#is#possible#that#this#does#support#the#theory#that#leverage#has#a#dynamic,#but#not#strong#influence#on#derivatives#use.#Nguyen#and#Faff#(2002)#found#leverage#to#be#a#significant#influence#on#derivatives#use#for#Australian#firms.##However,#they#only#examined#data#from#one#year.#It#is#therefore#plausible#since#leverage#is#only#a#significant#influence#when#market#conditions#are#volatile.#
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Liquidity#is#another#firm#characteristic#that#significantly#affects#the#likelihood#of#using#derivatives#in#only#two#years#(2010#and#2011).##Liquidity#has#a#negative#impact#on#the#likelihood#of#derivatives#use#consistently#in#every#year#except#the#last#two#(2012@2013).#This#supports#hypothesis#H5a#only#for#2010#and#2011,#where#firms#with#less#liquidity#are#more#likely#to#use#derivatives.##Liquidity#is#viewed#as#a#proxy#for#financial#constraints#because#firms#with#a#high#ratio#of#short@term#assets#to#short@term#debt#are#more#likely#to#meet#their#short@term#debt#obligations#and#are#less#likely#to#have#fewer#financial#constraints#as#a#result#(Berkman#and#Bradbury,#1996).#Firms#with#lower#liquidity#are#less#likely#to#consistently#meet#their#short@term#obligations#if#there#is#high#volatility#in#their#cash#flow.##Therefore,#these#firms#have#to#rely#more#heavily#on#derivatives#use#in#order#to#reduce#the#cash#flow#volatility#to#ensure#future#short@term#obligations#will#be#met#(Haushalter,#2000).#Additionally,#greater#financial#constraints#can#force#companies#to#be#more#stringent#with#their#future#investment#planning#(Heaney#and#Winata,#2004).#Therefore,#they#require#much#less#volatility#in#their#future#cash#flows#as#they#do#not#have#sufficient#reserves#to#meet#debt#obligations#if#there#is#a#significant#decrease#in#cash#flow#(Carter#et#al.,#2006).#However,#given#the#lack#of#significance#in#all#years,#the#firm#may#prioritize#this#need#based#on#other#factors.#Since#the#significance#of#liquidity#only#occurs#after#the#GFC,#it#is#plausible#that#the#GFC#may#have#dissuaded#firms#from#using#derivatives#to#manage#their#cash#flow.#Therefore,#in#those#years,#firms#may#have#used#alternative#means#to#manage#their#cash#flow#volatility.#As#liquidity#is#only#significant#in#two#years,#hypothesis#H5a#is#only#partially#supported.###
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Ability#to#capture#growth#(ACG)#is#not#a#significant#factor#in#the#years#during#the#GFC,#but#shows#slight#significance#in#the#two#years#after#(2011#and#2012).##ACG#is#the#ratio#of#market#to#book#value#(MTBV)#for#the#firm#and#represents#the#firm’s#growth#potential#(Nguyen#and#Faff,#2011)#as#the#market#would#expect#that#firms#with#high#ACG#have#more#opportunities#to#grow#in#the#future.##Therefore,#these#firms#are#more#focused#on#capturing#future#investment#opportunities.#To#achieve#this,#firms#are#more#likely#to#use#derivatives#to#stabilize#their#future#cash#flow#because#the#use#of#derivatives#reduce#capital#risk#and#allows#for#more#efficient#allocation#of#capital#in#investments#(Bali,#2007).##From#the#literature,#ACG#was#expected#to#have#a#positive#relationship#with#the#likelihood#of#derivatives#use#(Smith#and#Stulz,#1985).#The#lack#of#significant#coefficients#in#all#years#studied#contradicts#the#results#of#Nguyen#and#Faff#(2002),#which#showed#that#ACG#is#a#significant#factor#in#the#likelihood#of#derivatives#use#for#Australian#firms.##In#this#study,#ACG#is#significant#at#the#0.05#level#for#2011#and#significant#at#the#0.10#level#for#2012#(p#value#of#0.075).#Unlike#the#results#obtained#by#Nguyen#and#Faff#(2002),#the#coefficient#in#both#years#is#negative#rather#than#positive.##This#means#H4a#is#not#supported,#since#a#positive#relationship#was#predicted.##A#negative#relationship#would#suggest#that#firms#with#greater#options#for#growth#were#less#likely#to#use#derivatives#in#2011.##There#is#one#possible#explanation#for#this#behaviour.##Based#on#the#financial#economics#theory,#firms#must#gain#value#from#using#derivatives#in#order#to#justify#their#use.##After#the#GFC,#high#ACG#firms#may#not#have#gained#value#from#derivatives#use#as#there#was#little#benefit#for#these#firms#to#continue#for#this#reason.#If#the#future#financial#outlook#is#that#the#market#is#going#to#be#more#stable,#these#firms#may#not#have#to#worry#about#fluctuating#earnings.#Thus#derivatives#use#in#this#scenario#provides#very#little#additional#
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benefit#and#it#becomes#more#cost#effective#to#stop#using#derivatives.##As#ACG#is#only#significant#at#0.05#in#one#year,#it#is#plausible#that#ACG#is#also#a#dynamic#factor#that#is#more#prominent#when#market#conditions#are#stable.##
5.1.2.$Factors$influencing$the$level$of$derivatives$use$$#To#determine#factors#influencing#the#level#of#derivatives#use#each#single#year#and#their#changes#over#the#period#of#2006/2007@2012/2013,#a#series#of#Tobit#regressions#was#conducted#for#each#year#in#the#period.#The#results#are#presented#in#Table#5.2.##
117##
Table!5.2.#Factors!influencing!the#level!of!derivatives!use!!
 
2007 
Coeff. 
2008 
Coeff. 
2009 
Coeff. 
2010 
Coeff. 
2011 
Coeff. 
2012 
Coeff. 
2013 
Coeff. 
Firm Size 3.36** 2.73** 2.71** 2.20** 2.12** 2.63** 0.66** 
Leverage 0.054 0.073 0.172 0.018 0.168 0.021 0.770 
Liquidity -1.21** -0.32 -0.30** -1.34** -1.31** 0.01 -1.34** 
ACG -0.005 0.129 0.093 -0.211 -0.68** -0.432 -0.088 
CEO Share 
Ratio -10.87 13.37* -0.07 2.89 -19.44* -17.5** -21.55* 
CEO Option 
Ratio -484.9* -166* -97.57 -522** -0.49 -135.86 -243.93 
CFO Share 
Ratio 754.6 -400.8 21.8 -1042 1280** 1079** 504.56 
CFO Option 
Ratio 1426* -475 -491 463 135 -97.14 1069.5 
Board Shares -0.613 4.816 -0.962 -4.984 9.832 1.603 1.265 
Board 
Options -207.84 -54.32 -198.32 -17.69 -323.5* -803** 
-
1245** 
Psuedo R 
Squared 
0.1891 0.1494 0.1294 0.1581 0.1294 0.1039 
0.0727 *#denotes#significance#at#0.10##**#denotes#significance#at##0.05#
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5.1.2.2.$The$effect$of$managerial$compensation$$#From#Table#5.2.#it#can#be#seen#generally#that#CEO#options#and#shares,#CFO#shares#and#Board#of#Director#options#have#significant#impact#on#the#level#of#derivatives#at#different#points#in#time.###CEO#option#is#only#significant#in#2010#and#is#significant#at#0.1#in#the#years#2007@2008.##In#all#seven#years#studied,#CEO#options#have#a#negative#coefficient,#which#partially#supports#the#direction#of#the#relationship#proposed#in#hypothesis#H2d.##Since#the#manner#in#which#to#use#derivatives#is#often#seen#as#an#operational#decision#that#requires#financial#expertise#and#knowledge#of#the#company,#it#can#be#expected#that#the#CEO#would#play#a#decisive#role#in#this#area#as#she#or#he#meets#this#criterion.#We#note#that#in#previous#research,#CEO#options#have#a#significant#impact#on#derivatives#use#(Nguyen#and#Faff,#2010).##Moreover,#the#present#study#has#found#that#CEO#options#are#not#significant#in#the#years#when#the#Board#options#are#significant#(2011/2012@2012/2013).#This#would#suggest#a#change#in#responsibility#where#the#Board#plays#a#larger#role#than#the#CEO#in#overseeing#the#level#of#use.##Additionally,#the#mean#CEO#option#ratio#was#0.005#in#the#2009/2010#financial#year#and#decreased#since#then#to#0.002#in#2012/2013#(Table#4.3.).##The#decreasing#trend#can#be#explained#by#Handorf’s#(2015)#study#which#showed#that#after#a#crisis,#firms#reduced#options#for#CEOs#in#order#to#realign#the#interest#of#CEOs#to#their#firms#so#as#to#ensure#that#CEOs#were#motivated#to#reduce#volatility.###
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Board#options#are#significant#only#during#2012/2013#and#significant#at#0.1#in#2011/2012.#The#negative#relationship#displayed#for#options#is#consistent#with#predictions#based#on#the#agency#theory.##As#discussed#before,#option#is#an#outcome@based#contract#and#provides#incentives#for#the#Board#to#increase#firm#volatility#and#decrease#the#amount#of#derivatives#used#as#a#result.#However,#it#was#not#predicted#that#board#of#director#options#would#have#a#significant#impact#on#the#level#of#use.#Thus#H2e#is#not#supported#by#these#results.#The#Board#of#Directors#typically#does#not#have#the#expertise#or#intimate#knowledge#of#the#firm’s#workings;#it#is#unlikely#that#it#would#have#substantial#influence#on#the#level#of#use#(Kim#et#al.,#2008).##This#is#shown#to#be#correct#for#the#years#2007@2010,#where#the#Board#incentives#do#not#influence#the#level#of#use.#However,#after#2011,#the#significance#of#Board#options#would#suggest#that#Boards#of#Directors#play#a#greater#role#in#managing#derivatives#use#at#the#operational#level.#Given#that#one#of#the#causes#of#the#GFC#was#the#irresponsible#use#of#derivatives#(Davis,#2011),#the#Board#of#Directors#may#have#chosen#to#be#more#involved#with#how#the#firm#used#derivatives.####CFO#options#have#a#weak#and#significant#coefficient#at#the#0.1#level#in#2007;#there#is#no#other#significant#coefficient#in#other#years.#The#postive#relationship#shown#in#the#coefficients#is#not#in#line#with#in#the#prediction#of#hypothesis#H2f.#CFO#options#were#predicted#to#have#an#effect#on#the#level#of#derivatives#use,#given#that#the#decision#of#level#of#derivatives#use#requires#technical#expertise#and#knowledge#of#the#firm,#where#the#CFO#has#both#these#characteristics#(Duong#&#Evens,#2015).##The#lack#of#significant#coefficients#for#CFO#options#at#the#0.05#level#
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indicates#that#hypothesis#H2f#is#not#supported#since#CFOs#do#not#play#a#significant#role#in#deciding#the#level#of#derivatives#use.##CEO#share#ratio#is#significant#at#the#0.05#levels#in#2012#and#at#the#0.1#level#in#2011#and#2013.##This#would#suggest#that#in#the#2011@2013#period,#CEO#shares#may#have#had#an#influence#on#derivatives#use#after#the#GFC.#The#finding#p#shows#the#relationship#between#CEO#shares#and#the#level#of#derivatives#use#is#negative,#which#is#the#opposite#of#the#prediction#in#H1d.##The#significance#of#the#ratio#in#2011#may#be#explained#as#a#reaction#to#firms#reducing#option#holdings#for#managers#after#the#GFC#(Francis#et#al.,#2015).##Table#4.3.#shows#that#stock#holding#ratio#for#CEOs#started#decreasing#in#2010#(0.031#in#2010#and#0.024#in#2013).##As#options#are#more#volatile#than#stock#(Coles#et#al.,#2006),#CEOs#may#be#able#to#change#their#Vega#(the#sensitivity#of#their#compensation#value#to#stock#volatility)#by#changing#the#ratio#of#options#to#stock#held#(Handorf,#2015).#By#reducing#the#amount#of#stock#held#to#the#amount#of#options#held,#CEOs#could#increase#their#Vega#and#increase#the#benefit#from#volatility#and#therefore#increased#risk#in#the#firm.##It#is#plausible#in#the#positive#economic#outlook#after#the#GFC,#that#CEOs#reduced#their#stock#holdings#to#capitalize#on#this#situation.##Alternatively,#shareholdings#increase#in#value#as#firms#take#on#additional#risk.#Therefore,#CEOs#may#rather#have#focused#on#increasing#the#value#of#their#shares#(which#now#accounts#for#a#larger#percentage#of#their#compensation#than#options)#by#increasing#risk.###CFO#share#ratio#has#a#significant#and#positive#relationship#with#the#level#of#derivatives#use#in#the#years#of#2011#and#2012.#This#supports#the#relationship#
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stated#in#hypothesis#H1f#with#regard#to#CFO#shares.#Given#that#only#the#CFO#share#element#for#2011@2012#is#predicted#by#the#hypothesis,#H1f#is#partially#supported.##In#terms#of#CFO#shareholdings,#a#greater#amount#of#stock#held#increases#the#level#of#derivatives#used,#as#the#compensation#rewards#CFOs#in#ensuring#the#firm#does#not#default#or#lose#value.#Given#that#CFO#share#is#only#a#significant#influence#on#the#level#of#derivatives#use#after#2010,#CFO#shares#may#be#a#dynamic#factor#on#derivatives#use.##CFOs#face#increased#scrutiny#from#shareholders#during#crisis#events#(Kim#et#al.,#2010).##Board#stock#is#not#significant#in#any#of#the#years#in#the#model.#This#would#support#the#hypothesis#H1e,#which#states#that#Board#stock#does#not#have#an#effect#on#the#level#of#use.##The#reason#for#this#is#that#Boards#of#Directors#may#gain#more#value#from#options#than#stock#as#indicated#with#the#likelihood#of#derivatives#results#in#Table#5.1.#Option#incentives#provide#greater#returns#than#stock#holdings#for#managers#(Gormley#et#al.,#2013).#In#order#to#increase#the#value#of#options,#more#risk@taking#behaviour#is#needed#and#to#increase#the#value#of#stock,#the#opposite#is#required.#Therefore,#it#is#not#possible#to#use#derivatives#in#a#way#that#benefits#both#stock#and#option#holdings.#Since#Board#of#Director#options#are#significant#after#2012,#this#would#suggest#that#the#Board#is#more#focused#on#using#derivatives#to#increase#option#values#rather#than#share#values.###It#is#interesting#to#note#that#in#the#2011@2013#period,#the#significant#incentive#variables#show#that#both#CEO#and#Board#of#Directors#increasingly#took#risks,#but#CFOs#tended#to#be#more#risk@averse.##Board#options#and#CEO#stock#both#present#a#negative#relationship#with#the#level#of#derivatives#use.#Given#that#81%#of#the#
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firms#in#the#sample#are#non@financials,#and#non@financial#firms#mostly#use#derivatives#for#hedging#purposes(Benson#and#Oliver,#2004),#most#of#these#firms#use#derivatives#to#reduce#risk.##Therefore,#firms#with#managers#with#greater#Board#options#and/or#CEO#stock#are#likely#to#use#fewer#derivatives#and#want#to#increase#risk.##However,#CFOs’#positive#relationship#with#the#level#of#use#shows#that#CFOs#with#greater#shareholdings#are#more#likely#to#use#derivatives.#This#would#indicate#that#the#CFOs#with#larger#amounts#of#shareholdings#are#risk@#averse.##Such#a#result#is#interesting#as#it#shows#that#the#managers#are#not#consistent#with#their#outlook#in#the#2011@2013#period.#Shareholder#awareness#and#scrutiny#of#the#CFOs#have#increased#in#the#last#decade(Duong#and#Evans,#2015).#As#a#result#CFOs#may#have#become#more#risk@averse.##
5.1.2.3.$The$effect$of$firm$characteristics$on$the$level$of$derivatives$use$#Table#5.2.#also#shows#that#the#only#firm#characteristics#affecting#the#level#of#use#for#several#years#throughout#the#model#are#firm#size#and#liquidity.##These#relationships#are#similar#to#the#relationships#seen#in#the#likelihood#of#derivatives#use#(Table#5.1.).##These#two#firm#characteristics#are#more#fundamental#and#consistent#in#affecting#the#firm’s#behaviour#in#using#derivatives.##Firm#size#has#a#significant#positive#influence#on#the#level#of#derivatives#use#in#all#seven#single#year#analyses,#suggesting#that#it#is#a#fundamental#and#persistent#firm#characteristic#affecting#the#level#of#derivatives#use.##Similarly#to#the#explanations#elaborated#for#the#effect#of#firm#size#on#the#likelihood#of#derivatives#use,#larger#firms#require#larger#amounts#of#derivatives#in#order#to#manage#their#larger#cash#flows#(Berkman#et#al.,#2002).#This#result#is#in#line#with#hypothesis#
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H6b#which#states#that#firm#size#would#positively#impact#on#the#level#of#use.#Thus#H6b#is#supported.#These#findings#are#in#line#with#other#empirical#findings#such#as#Heaney#and#Winata#(2004)#and#Birt#el#al#(2013)#which#reported#similar#findings.#The#significance#of#firm#size#in#each#year#would#suggest#that#firm#size#is#a#static#factor#for#the#level#of#use;#that#is,#it#is#a#motivator#for#derivatives#use#and#does#not#change#over#time.###Table#5.2.#indicates#that#liquidity#has#a#significant#and#negative#influence#on#the#level#of#derivatives#use#in#all#years#but#2008#and#2012.##The#liquidity#coefficient#is#negative#for#all#significant#years.##This#suggests#a#negative#relationship#with#the#level#of#derivatives#use,#which#is#predicted#in#H5b.##Firms#with#low#liquidity#have#to#rely#on#a#greater#level#of#derivatives#to#reduce#the#probability#of#firm#risk.###The#significance#of#liquidity#reinforces#the#findings#of#Berkman#and#Bradbury#(1996)#whereby#they#also#found#that#liquidity#is#a#significant#determinant#for#the#level#of#derivatives#use,#due#to#the#low#liquidity#used#by#firms#to#reduce#firm#risk.##Liquidity#is#not#significant#at#the#0.05#level#in#2008#and#2012.#In#2008,#it#is#significant#at#the#0.1#level,#which#suggests#that#liquidity#still#has#an#influence#in#that#year,#albeit#a#weak#one.##The#lack#of#significance#for#liquidity#in#2012#coincides#with#three#managerial#compensation#variables#that#influence#derivatives#use.#Two#of#those#variables#indicated#risk@taking#behaviour#by#managers.#This#behaviour#increases#the#volatility#of#the#firm,#which#is#the#opposite#result#to#that#obtained#by#a#firm#that#prioritizes#liquidity#as#a#reason#to#use#derivatives.#
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#While#firm#size#and#liquidity#are#significant#for#the#level#of#derivatives#use#in#each#single#year,#except#2012#for#liquidity,#leverage#is#not#significant#in#any#single#year#of#the#study.##As#a#result,#hypothesis#H3b#is#not#supported.#This#result#supports#the#findings#of#Tufano#(1996)#and#Smith#and#Sutlz#(1985).#Both#studies#reported#that#leverage#is#a#determinant#for#the#use#of#derivatives,#but#not#for#the#level#of#derivatives#use.##The#reason#for#this#situation#is#that#it#is#redundant#for#highly#leveraged#firms#to#use#more#than#the#amount#of#derivatives#required#to#hedge#volatility#risk,#as#the#excess#derivatives#will#offer#no#additional#benefits#while#costing#the#firm#more.####The#ability#to#capture#growth#has#a#negative#relationship#that#is#significant#with#the#level#of#derivatives#use#in#2011#(at#0.05#level)#and#2012#(at#the#0.1#level).#These#findings#are#consistent#with#the#findings#in#Table#5.1.,#which#indicate#that#ACG#is#negatively#correlated#for#the#years#2011#and#2012.##Given#the#negative,#rather#than#positive#hypothesized,#relationship#displayed#in#the#results,#hypothesis#H4b#is#not#supported.#Similar#to#the#explanation#in#Section#5.1.1.2.#for#the#negative#relationship#between#ACG#and#the#likelihood#of#derivatives#use,#firms#with#greater#growth#options#may#not#gain#value#from#using#derivatives#in#this#period#due#to#improved#conditions#and#stability#in#the#market.##Firms#with#great#investment#opportunities#uses#derivatives#to#decrease#earnings#uncertainty#(Lewent#&#Kearney,#1990).##Therefore,#if#future#conditions#look#stable,#firms#may#not#need#to#use#as#many#derivatives#to#manage#earnings#volatility#as#it#costs#resources#to#use#derivatives#when#the#market#is#not#very#
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volatile.##This#may#become#a#costly#exercise#with#no#additional#benefits#to#the#firm.##
5.1.3.$Changes$of$the$determinants$over$the$sampling$period$#Several#changes#in#the#factors#influencing#the#likelihood#of#derivatives#use#and#the#level#of#use#can#be#observed#over#the#seven@year#period#studied.#As#shown#in#Tables#5.1.#and#5.2.,#CEO#options#have#an#impact#on#the#level#of#use#and#a#weaker#influence#on#the#likelihood#of#use.#This#result#is#similar#to#the#findings#from#Heaney#and#Winata#(2004)#which#showed#that#CEO#options#are#an#influential#factor.###Managerial#incentive#for#all#three#positions#(Director,#CEO#and#CFO)#is#not#a#significant#factor#for#firms#to#use#derivatives#during#2008@2010#(with#the#exception#of#CEO#options).##This#observation#provides#additional#evidence#to#support#the#theory#that#during#the#GFC,#there#was#increased#scrutiny#of#both#the#Board#and#the#CFO.##During#the#times#of#scrutiny,#the#influence#of#managerial#incentives#on#CFOs#decrease#(Kim#et#al.,#2010).##This#may#be#applied#to#the#Board#of#Directors#as#well.##After#the#GFC,#CEO#and#Board#of#Director#options#affected#how#likely#a#firm#was#to#use#derivatives,#while#the#shares#of#both#CEOs#and#CFOs#and#the#options#of#the#Board#of#Directors#influenced#the#degree#of#derivatives#use.#It#is#also#noted#that#after#the#GFC,#Board#options#were#significant#influences#on#both#the#likelihood#and#the#level#of#use,#indicating#the#increasing#role#of#the#Board#in#making#decisions#on#derivatives#use.#Given#that#Boards#of#Directors#are#generally#not#involved#in#derivatives#use#at#the#operational#level,#it#is#suggested#
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that#these#Boards#played#a#bigger#role#in#derivatives#use#after#the#GFC,#and#that#the#level#of#derivatives#use#may#have#become#a#strategic#decision#in#the#firm.###Firm#size#is#the#most#consistent#and#significant#firm#characteristic#that#influenced#the#likelihood#and#the#level#of#derivatives#use#for#most#of#the#years#in#the#model.#Firm#size#coefficients#in#both#the#level#and#the#likelihood#of#use#are#consistent#until#2013,#when#both#fell#sharply.#This#may#imply#that#bigger#firms#felt#the#market#was#becoming#more#stable,#and#did#not#need#to#use#derivatives#to#the#same#degree#as#in#the#past#in#order#to#manage#volatility.#The#consistency#of#firm#size#suggests#that#it#is#a#primary#motivator#for#firms#to#use#derivatives#and#that#this#does#not#change#over#time.##The#significance#of#firm#size#suggests#that#H6a#and#H6b#hold#for#all#years#up#to#2013.##Liquidity#coefficient#for#the#likelihood#of#use#does#not#vary#greatly#while#it#drastically#decreased#after#the#GFC#from#@0.58#to#@0.29#and#was#not#significant#for#2012@2013.##Liquidity#has#a#greater#number#of#significant#coefficients#in#the#yearly#Tobit#regressions#than#in#those#of#Logit#regressions,#which#suggests#it#has#a#greater#influence#on#the#level#of#use#than#likelihood.##Based#on#this#finding,#hypothesis#H5b#is#much#stronger#than#H5a,#but#both#are#only#partially#supported.#As#market#conditions#improved#after#the#GFC,#firms#may#have#been#more#confident#in#market#stability#and#therefore#may#not#have#needed#to#maintain#such#high#levels#of#cash#reserves#(Hartz#and#Fassauer,#2013).###Leverage#becomes#a#factor#for#firms#to#use#derivatives#in#2011,#but#this#is#not#reflected#in#the#amount#of#derivatives#used.##Leverage#has#significant#coefficients#
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at#the#0.1#levels#from#2008#to#2011.#This#suggests#that#over#this#period,#firms#may#have#been#weakly#influenced#by#leverage#to#use#derivatives.##However,#this#is#not#reflected#in#the#level#of#derivatives#used,#with#no#significant#coefficients#in#the#model.##As#explained#in#the#previous#section,#there#is#no#additional#value#for#highly#leveraged#firms#to#use#more#than#the#amount#of#derivatives#required#to#hedge#against#volatility.##The#significance#of#leverage#in#2008@2011#could#have#been#a#reaction#to#the#volatile#conditions#caused#by#the#GFC.#Therefore,#leverage#may#be#a#dynamic#variable#that#only#influences#derivatives#use#where#economic#conditions#are#volatile.###The#variable#for#the#ability#to#capture#growth#is#only#significant#after#the#GFC,#but#in#the#opposite#position#to#that#hypothesized.##As#mentioned#previously,#the#relationship#observed#is#not#as#expected.#Our#hypothesis#predicted#a#positive#relationship,#since#firms#with#greater#options#for#investment#would#use#derivatives#to#reduce#earnings#uncertainty#to#maximize#the#number#of#investments#that#can#be#made.##The#negative#relationship#suggests#that#firms#with#great#investment#opportunities#have#less#need#to#hedge#against#earnings#uncertainty#during#positive#financial#periods#because#they#are#more#confident#in#stable#cash#earnings#in#the#future.##
5.2.$$Panel$data$regression$#The#aim#of#conducting#a#panel#data#analysis#is#to#examine#the#patterns#of#the#findings#in#the#yearly#regressions#as#reported#in#the#section#above#to#provide#a#comprehensive#picture#of#firms’#derivatives#use#behaviour.#A#panel#data#study#for#the#entire#seven@year#period#can#confirm#whether#the#factors,#such#as#CEO#
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options,#firm#size#and#liquidity,#are#static#or#dynamic,#and#whether#their#significance#changes#once#all#the#data#is#taken#into#account.###
5.2.1.$The$likelihood$of$derivatives$use$#Logistic#regression#was#first#conducted#on#the#likelihood#of#derivatives#use#employing#the#panel#data.#Panel#data#estimation#can#be#conducted#using#a#fixed#effect#or#random#effect,#depending#on#the#firm’s#influence#on#the#estimation#results#(Gujarati,#1995).#Following#the#procedure#suggested#by#Baum#(2006),#the#Hausman#test#was#conducted.##The#Hausman#specification#test#produced#a#p@value#of#0.064,#which#indicated#that#random#effect#estimation#is#more#appropriate#than#a#fixed#effect#approach.##The#result#of#this#panel#data#estimation#is#presented#in#Table#5.3.##
Table!5.3.!Logit!panel!study!examining!the!factors!influencing!the!
likelihood!of!derivatives!use!
  Coeff. Sig. 
Firm Size 0.4212** 0.001 
Leverage 0.0119 0.638 
Liquidity -0.0327* 0.086 
ACG 0.0085 0.798 
CEO Shares  -1.254 0.476 
CEO Options  -33.5033** 0.046 
CFO Shares -3.9110 0.811 
CFO Options -39.5747 0.538 
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Board of Directors Shares -0.9000 0.595 
Board of Directors Options -68.8437** 0.002 
Wald Chi Square 85.58** *#denotes#significance#at#0.10;#**#denotes#significance#at#0.05##Unlike#the#results#from#the#Logistic#regressions#for#each#single#year,#Table#5.3.#shows#that#only#the#options#of#CEOs#and#the#Boards#of#Directors#have#negative#and#significant#influences#on#the#likelihood#of#derivatives#use.##This#relationship#is#consistent#with#the#predictions#of#the#agency#theory#according#to#which#options#are#an#outcome#based#contract#that#provide#incentives#for#CEOs#and#the#Boards#of#Directors#to#increase#firm#value#by#increasing#firm#volatility.####Regarding#the#influence#of#CEO#options#on#the#likelihood#of#derivatives#use,#CEOs#play#a#role#in#the#strategic#decision#to#use#derivatives.#As#a#result#their#incentives#influence#a#firm’s#decision#to#use#derivatives.##However,#this#result#is#not#reflected#in#the#single#yearly#analysis#in#Table#5.1.which#indicates#that#CEO#options#were#found#to#be#significant#in#only#one#of#the#seven#years.#Nevertheless,#the#coefficient#for#CEO#options#for#the#panel#data#of#several#years#is#significant#at#the#0.1#level.##This#suggests#that#while#CEO#options#are#a#significant#motivator#for#the#likelihood#of#use,#it#may#not#have#as#many#significant#coefficients#in#the#single#year#regression#due#to#the#smaller#sample#size#or#fluctuations#in#the#data.##This#would#also#suggest#that#CEO#options#may#be#a#static#influence#on#the#likelihood#of#derivatives#use.##Given#the#significance#of#CEO#options#in#the#panel,#there#is#strong#evidence#to#suggest#that#H2a#is#supported.###
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Board#of#Directors’#options#were#also#found#to#have#a#negative#effect#on#the#likelihood#of#derivatives#use#in#the#panel#study.#This#result#is#similar#to#that#found#in#the#single#year#analysis#(Table#5.1.).##Similarly#to#CEO#options,#Board#options#are#not#significant#in#the#analysis#of#each#single#year#for#all#seven#years,#possibly#because#the#single#year#regressions#having#a#smaller#sample#size.##The#significant#coefficient#would#suggest#that#Board#of#Director#options#have#a#strong#influence#on#how#likely#a#firm#is#to#use#derivatives.###Given#that#Board#of#Director#options#are#significant,#hypothesis#H2b#holds#for#the#whole#sample.###None#of#the#other#incentive#variables#have#significant#coefficients#in#the#model.#Except#for#CEO#options#and#Board#of#Director#options,#no#other#managerial#incentive#variable#is#significant,#including#CFO#share#and#option.##Therefore,#hypotheses#H1a,#H1b,#H1c#and#H2c#are#not#supported#by#the#seven@year#panel#data.##In#terms#of#firm#characteristics,#firm#size#is#the#only#significant#variable#in#the#panel#study#at#the#0.05#level.##These#results#are#exactly#the#same#as#those#of#the#relationships#shown#in#the#yearly#Logistic#regressions.#This#supports#hypothesis#H6a#that#firm#size#influences#the#likelihood#of#derivatives#use.####Liquidity#is#another#consistent#determinant#for#derivatives#use#throughout#the#period,#although#at#the#0.1#levels.##This#result#shows#that#hypothesis#H5a#is#supported#throughout#the#sample.#The#negative#relationship#displayed#in#the#panel#study#is#consistent#with#previous#findings,#such#as#those#of#Heaney#and#Winata#(2010),#which#showed#that#liquidity#is#a#significant#motivator#for#
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Australian#firms.#This#significance#can#be#observed#in#the#single#year#Logistic#regressions,#where#liquidity#is#only#significant#at#0.05#in#one#year.###This#result#shows#that#while#liquidity#may#be#an#important#reason#for#firms#to#use#derivatives,#it#does#not#have#as#much#influence#as#firm#size#does.###Neither#leverage#nor#ACG#indicate#coefficients#in#the#panel#study#that#are#significant#for#the#likelihood#of#derivatives#use.#Therefore,#H3a#and#H4a#are#not#supported#by#the#seven@year#panel#data.#This#is#interesting,#as#they#both#have#significant#coefficients#in#one#of#the#years#in#the#single#year#Logistic#regressions#for#the#likelihood#of#use.#However,#given#that#both#these#significant#coefficients#coincide#with#changes#in#economic#conditions#(adverse#conditions#for#leverage,#improved#conditions#for#ACG),#this#would#suggest#that#their#influence#is#not#consistent#in#all#seven#years.##This#further#supports#the#theory#that#leverage#and#ACG#are#dynamic#factors#for#derivatives#use.###The#findings#in#Table#5.3.#suggest#that#the#motivations#of#logistics#(firm#size)#and#liquidity#are#fundamental#reasons#for#firms#to#use#derivatives.##While#they#may#not#be#significant#factors#in#every#year,#both#these#motivations#have#a#strong#influence#on#how#likely#a#firm#is#to#use#derivatives.##
5.2.2.$The$effect$of$determinants$on$the$level$of$derivatives$use$$#In#order#to#test#if#the#factors#discussed#were#significant#in#determining#the#level#of#usage#throughout#the#seven@year#period,#a#panel#data#analysis#using#Tobit#regression#was#also#conducted#on#the#level#of#derivatives#use.#Table#5.4.#shows#the#results#of#this#panel#study.## #
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Table!5.4.!Tobit!panel!study!examining!the!factors!influencing!the!level!of!
derivatives!use!
 
Coeff. Sig. 
Firm Size 1.0072** 0.000 
Leverage 0.0723 0.225 
Liquidity -0.1238** 0.007 
ACG 0.0674 0.346 
CEO Shares  -1.2894 0.726 
CEO Options  -123.4259** 0.001 
CFO Shares -32.5160 0.345 
CFO Options 11.0102 0.926 
Board of Directors Shares -3.8870 0.248 
Board of Directors Options -96.2577** 0.006 
Wald Chi Squared 225.5** #*#denotes#significance#at#0.10#*#*#denotes#significance#at#0.05##The#findings#in#Table#5.4.#show#that#the#level#of#derivatives#use#is#affected#by#CEO#option#and#Board#of#Director#option,#together#with#two#firm#characteristics:#firm#size#and#liquidity.##CEO#option#has#a#significant#and#negative#coefficient#in#the#panel#data#(Table#5.4.).#The#negative#relationship#with#the#extent#of#use#is#consistent#with#the#
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theorized#relationship#in#hypothesis#H2d,#where#it#was#proposed#that#CEO#options#would#negatively#impact#on#the#level#of#derivatives#used.##While#this#relationship#is#only#seen#in#one#of#the#seven#years#in#the#analysis,#the#result#(Table#5.4.)#is#similar#to#that#of#the#likelihood#of#derivatives#use#in#the#panel#data#analysis#(Table#5.3.).##This#shows#that#while#CEO#options#may#not#be#a#powerful#influence#in#the#single#year#analysis#possibly#due#to#smaller#sample#size,#the#influence#of#CEO#options#on#the#level#of#derivatives#use#is#significant.##Board#of#Director#options#are#also#shown#to#have#a#significant#effect#on#the#derivatives#use#throughout#the#full#period#of#seven#years.##However,#the#influence#of#the#Board#of#Director#options#on#the#level#of#use#is#unexpected#because#the#Board#usually#has#more#control#over#strategic#than#operational#decisions.##As#described#and#discussed#above,#the#strength#of#the#significance#of#the#coefficients#for#the#Board#of#Director#options#with#the#level#of#use#is#very#strong#in#the#period#2012@2013#(less#than#0.01#for#all#significant#coefficients)#in#the#single#year#analysis.##The#significance#of#Board#options#in#the#panel#data#further#suggests#the#importance#of#the#role#the#Board#plays#in#deciding#the#level#of#derivatives#use#in#their#firm.##Based#on#this#result,#hypothesis#H2e#is#supported#for#the#whole#sample,#since#Board#of#Director#options#influence#the#level#of#derivatives#used.##The#single#yearly#Tobit#regressions#(Table#5.2.)#show#that#Board#option#has#become#a#stronger#significant#factor#from#2011#onwards.##This#might#indicate#that#the#Board#of#Directors#has#more#responsibility#regarding#the#operational#use#of#derivatives#as#a#result#of#the#tightening#of#corporate#governance#after#the#GFC#(Davis,#2011).#The#significance#of#Board#options#in#this#panel#data#could#be#seen#as#a#reflection#of#the#strength#of#Board#significance#in#the#later#years.##
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#This#panel#data#study#also#shows#that#CFO#shares#and#CEO#share#ratio#are#not#significant#factors#for#the#level#of#derivatives#use.#Both#variables#had#significant#coefficients#in#some#of#the#seven#years#in#the#single#year#Tobit#regression#model#(Table#5.2.).##This#suggests#that#CFOs#had#significant#influence#on#the#level#of#use#in#those#years.#The#yearly#regressions#for#the#level#of#use#show#significant#coefficients#for#both#CEO#and#CFO#shares#for#one#or#two#years.##However,#this#may#have#been#a#punctuated#effect#only#for#those#years#and#does#not#occur#in#other#years.#Nevertheless,#both#were#only#significant#after#the#GFC.##Given#the#lack#of#significance#of#the#coefficients#for#CFO#and#CEO#shares#in#the#panel#data#analysis,#hypotheses#H1d#and#H1f#are#not#supported#by#the#panel#data.###Both#firm#size#and#liquidity#have#significant#relationships#with#the#level#of#derivatives#use#in#the#model.##More#specifically,#firm#size#has#a#positive#relationship#while#liquidity#has#a#negative#relationship#with#the#level#of#use.##Both#are#consistent#with#the#behaviour#shown#in#the#yearly#Tobit#regression#models.##Their#significance#supports#the#evidence#from#the#yearly#regressions#that#firm#size#and#liquidity#are#static#core#influences#on#firms’#derivatives#use#behaviour.##Therefore,#hypotheses#H5b#and#H6b#hold#for#the#results#of#single#year#and#panel#data.###Leverage#and#ability#to#capture#growth#(ACG)#opportunities#are#not#significant#in#the#panel#study.##Therefore,#hypotheses#H3b#and#H4b#are#not#supported#by#the#panel#data#analysis.##Much#like#CEO#shares#and#CFO#shares#examined#in#the#level#of#use#in#single#year#analyses,#ACG#only#showed#significance#after#2011.#The#most#
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plausible#explanation#for#this#are#the#improved#market#conditions#(refer#to#5.1.3.#for#a#more#detailed#explanation).#Moreover,#the#coefficient#of#ACG#changed#from#2007#to#2008#(negative#to#positive)#and#then#in#2009#to#2010#(positive#to#negative),#suggesting#that#there#was#a#change#in#the#relationship#of#level#of#use#with#ACG;#this#would#explain#why#ACG#is#not#significant#in#the#full#model.##As#explained#in#5.2.1.2.,#leverage#is#not#a#significant#factor#for#the#level#of#derivatives#use#in#any#year.#Hypothesis#H3b#is#thus#not#supported#for#the#whole#period.##
5.3.$Robustness$testing$across$industries$#Firms#in#different#industries#may#use#derivatives#differently#due#to#their#uniqueness#of#risks#in#that#industry.#Therefore,#the#panel#data#of#each#industry#in#the#sample#were#analysed#to#examine#the#similarities#and#differences#compared#with#those#reported#in#Tables#5.3.#and#5.4.##The#sample#was#divided#into#four#groups#based#on#the#Global#Industry#Classification#Standard#(GICS)#industry#classifications#to#create#four#sub@samples:#1)#mining#(n=67),#2)#financial#services#(31),#3)#consumer#goods#and#services#(48),#and#4)#technology#and#healthcare#(18).##Logit#and#Tobit#regressions#were#again#used#for#the#likelihood#and#the#level#of#derivatives#use#respectively#for#two#reasons.#First,#logic#regression#was#chosen#because#the#dependent#variable#was#not#suited#to#linear#regression#(Berkman#et#al.,#2002).##Secondly,#Logit#and#Tobit#regression#were#used#in#the#panel#results#from#5.2.,#which#allow#comparisons#to#be#made.##Appendixes#3,#4#and#5#detail#the#list#of#companies#for#each#industry#and#the#descriptive#statistics#for#each#industry.###
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In#order#to#test#for#differences#in#the#influencing#factors#in#each#industry,#ANOVA#analysis#was#first#conducted#to#test#the#differences#of#descriptive#for#each#industry#(using#the#Scheffe’s#post#hoc#test).##The#results#are#shown#in#Table#5.5.,#while#the#results#for#the#factors#influencing#the#derivatives#use#are#presented#in#Tables#5.6.#and#5.7.#
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Table!5.5.!!ANOVA!analysis!examining!difference!in!influencing!factors!
across!industries!
  
Mining 
Industry 
(Min) 
Financial 
Services 
(Fin) 
Consumer 
Goods and 
Services 
Industry 
(Cons) 
Technology 
and 
Healthcare 
Industry 
(Tech) 
Post-hoc Tests 
Firm size 19.88 21.69 19.79 19.22 Fin> Min,Cons, Tech 
Leverage 2.094 5.060 2.071 1.972 Fin>Min, Cons, Tech 
Liquidity 3.640 2.616 1.300 2.508 Mining>Fin, Cons, 
Tech 
ACG 3.118 2.374 3.028 5.241 Tech > Min,Fin, Cons 
CEO 
Shares 
0.02308 0.03758 0.035671 0.04187 No Significance 
CEO 
Options 
0.00452 0.00277 0.00292 0.00209 No Significance 
CFO 
Shares 
0.00086 0.00093 0.00050 0.00096 No Significance 
CFO 
Options 
0.00081 0.00059 0.00088 0.00077 No Significance 
Board of 
Director 
Shares 
0.03443 0.01876 0.04594 0.04367 Consumer>Financial 
Board of 
Director 
Options 
0.0061 0.0018 0.0018 0.0008 Mining > Financial, 
Tech, Cons 
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#The#results#in#Table#5.5.#show#that#financial#firms#are#significantly#larger#in#size#and#more#leveraged#than#those#in#the#other#three#industries.#This#makes#sense#as#some#firms#in#the#financial#services#group#hold#very#large#proportions#of#assets,#such#as#the#Australian#four#largest#banks#(CBA,#NAB,#ANZ#and#Westpac).##Financial#firms#are#typically#geared#towards#risk@taking#in#order#to#maximize#their#growth.#These#firms#would#be#expected#to#have#higher#leverage#than#companies#in#other#industries#as#a#result.##Mining#firms#hold#greater#liquidity#than#those#in#the#other#three#industries.#Firms#in#the#mining#industry#may#experience#a#higher#rate#of#earnings#volatility#due#to#commodity#and#foreign#exchange#risk#(Birt#et#al.,#2013).#Therefore,#these#firms#need#to#maintain#higher#levels#of#liquid#assets#to#ensure#short@term#obligations#are#met#if#market#conditions#become#suddenly#adverse.##Technology#firms#usually#place#a#greater#emphasis#on#long@term#growth#(Neelankavil#and#Alaganar,#2003),#which#is#why#these#firms#usually#invest#heavily#in#research#and#development#in#order#to#reach#their#potential.##Therefore,#these#firms#have#a#higher#than#expected#ACG#to#reflect#their#higher#future#potential#value#than#those#in#the#other#three#industries.####Due#to#the#small#sample#size#for#each#of#these#four#industries#in#single#years,#only#a#panel#data#of#a#seven@year#period#was#analysed.##The#following#sub@sections#examine#Logit#and#Tobit#regression#results#for#the#panel#data#for#mining,#financial#services,#consumer#goods#and#services,#and#technology#industries.####
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5.3.1.$Factors$influencing$the$likelihood$of$derivatives$use$in$different$industries$#The#results#of#Logic#regression#analyses#of#the#four#industries#for#the#likelihood#of#derivatives#use#are#presented#in#Table#5.6.##
Table!5.6.!Logit!panel!study!examining!factors!influencing!the!likelihood!of!
derivatives!use!across!industries#
Industry 
Mining 
Financial 
Services 
Consumer 
Goods and 
Services 
Technology 
and 
Healthcare 
(N=67) (N=31) (N=48) (N=18) 
 
Coeff. Coeff. Coeff. Coeff. 
Firm Size 0.39** 3.18** 0.30** 0.32 
Leverage 0.03 -0.20 0.24 3.16* 
Liquidity -0.02** -0.23 0.03 -0.43 
ACG -0.17 0.25 0.09 -0.08 
CEO Shares 1.496 0.332 -2.096 -5.962 
CEO Options -20.90 -80.05 -38.87 -57.21 
CFO Shares -92.27 -260.62 -51.50 23.47 
CFO Options 194.21 -28.86 -95.19 -26.87 
Board of Directors 
Shares 
7.50** 13.86 -2.19 -10.06 
Board of Directors 
Options 
-155** -81 -25 -91 
Wald Chi Square 31.34** 6.25 30.48**` 9.53 
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Test *#denotes#significance#at#0.10;#**#denotes#significance#at#0.05##
5.3.1.1.$The$influence$of$managerial$incentives$on$firms’$derivatives$use$across$
industries$#In#the#mining#industry,#Board#of#Director#options#and#shares#affect#how#likely#mining#firms#are#to#use#derivatives.#Board#of#Director#shares#have#a#positive#influence#on#the#level#of#use,#while#options#have#a#negative##effect.#Both#of#these#findings#are#consistent#with##the#agency#theory.##From#Table#5.4.,#we#can#see#that#on#average,#both#Board#shares#and#options#are#greater#than#those#of#CEO#for#mining#firms.##Therefore,#the#Board#may#have#greater#incentives#than#the#CEO#to#manipulate#the#firm’s#derivatives#use#for#their#own#personal#benefit.##Moreover,#the#mining#industry#faces#a#wide#range#of#risks,#making#derivatives#use#is#a#significant#factor#(Birt#et#al.,#2013)#and#an#important#strategic#decision#for#these##firms.#As#the#Board#is#involved#in#making#strategic#decisions,#it#is#expected#to#decide#on#the#derivatives#use#in#the#firm.####In#the#case#of#the#financial#services,#consumer#goods#and#technology#and#healthcare#industries,#no#managerial#compensation#incentives#are#significant#in#the#panel#data.#This#would#suggest#that#managerial#incentives#in#these#industries#do#not#significantly#influence#the#managers#to#manipulate#how#derivatives#should#be#used.#Given#that#these#three#industries#have#fewer#firms#than#their#mining#counterpart,#the#smaller#sample#size#of#each#industry#panel#may#have#reduced#the#explanatory#power#of#the#results.##This#is#especially#important#for#
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the#financial#and#technology#firms,#where#the#Wald#chi#square#value#is#not#significant,#suggesting#that#the#model#does#not#have#high#explanatory#power#(Adkins#and#Hill,#2008).###
5.3.1.2.$The$influence$of$firm$characteristics$on$firms’$derivatives$use$across$
industries$#Firm#size#and#liquidity#in#the#mining#industry#are#the#two#most#significant#factors#influencing#derivatives#use.##Firm#size#indicates#a#positive#coefficient#for#derivatives#use,#which#supports#the#explanation#mentioned#in#5.2.1.2.#and#is#in#line#with#the#results#of#Berkman#(2002)#which#showed#similar#findings#for#firm#size#in#Australia.##The#coefficient#value#for#firm#size#is#lower#than#the#coefficient#value#from#the#full#panel#in#Table#5.3.#(0.38#compared#to#0.42).##Liquidity#has#a#negative#significant#coefficient#in#the#model,#which#is#similar#to#the#result#from#the#full#panel#(Table#5.3.).##Unlike#the#leverage#coefficient#in#the#panel#study#for#the#likelihood#of#derivatives#use,#the#coefficient#for#the#mining#industry#is#significant#at#0.05#rather#than#at#0.1.#The#leverage#coefficient#is#very#similar#to#the#full#panel#liquidity#coefficient.#This#would#imply#that#mining#firms#are#as#motivated#as#the#other#industries#to#use#derivatives#to#maintain#cash#reserves.##In#relation#to#leverage#and#ACG,#both#coefficients#did#not#show#significance#in#the#panel#data#study.##Leverage#for#the#mining#industry#is#not#a#strong#consideration#in#determining#the#use#of#derivatives#as#its#coefficient#is#not#significant#in#the#model.##This#result#contradicts#the#findings#reported#in#Nguyen#and#Faff#(2002),#which#found#that#leverage#was#a#significant#determinant#for#derivatives#use.#Given#that#most#mining#firms#were#more#likely#to#use#derivatives#to#hedge#
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currency#and#commodity,#but#not#interest#rate#(Burt#2013),#this#suggests#that#these#mining#firms#may#not#prioritize#default#risk#highly.#As#a#result,#leverage#does#not#appear#significant#in#the#model.###With#regard#to#the#financial#services#industry,#the#only#significant#variable#is#firm#size.##Other#firm#characteristic#variables#are#not#significant.##This#is#not#consistent#with#the#results#reported#by#Rajendran#(2007),#which#show#that#there#is#a#range#of#reasons#(liquidity,#solvency,#interest#rate)#for#financial#firms#using#derivatives.##Since#the#Wald#Chi#Square#value#is#not#significant#at#the#0.05#level#(0.79),#the#model#maintains#the#same#explanatory#power#if#all#independent#variables#were#removed#(Baum,#2006).#Therefore,#the#model#does#not#have#high#explanatory#power,#most#likely#due#to#its#small#sample#size,#which#may#explain#why#there#is#no#other#significant#influence#on#the#likelihood#of#use.##Firm#size#in#the#consumer#goods#industry#is#the#only#variable#that#has#a#significant#coefficient.##Since#the#other#firm#characteristics#in#the#model#are#indicators#of#cash#flow#volatility#and#investment#opportunity,#these#factors#are#less#of#a#consideration#in#this#industry.##Consumer#goods#and#services#firms#typically#face#fewer#commodity#and#currency#risks,#which#are#the#two#most#common#forms#of#risk#that#are#hedged#by#using#derivatives#(Benson#and#Oliver,#2004).##Therefore,#derivatives#use#in#this#industry#is#not#expected#to#be#high.#
!No#significant#variable#is#indicated#in#the#model#for#the#technology#and#health#industry.##The#Wald#Chi#Square#value#for#this#model#is#not#significant#at#0.05#level#(0.4828).#As#explained#previously#with#regard#to#the#financial#services#industry,#
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by#failing#the#Wald#Chi#Square#test,#the#model#does#not#have#high#explanatory#power.#The#reason#for#this#could#be#that#the#sample#size#may#not#be#sufficiently#large.##
5.3.2.$Factors$affecting$the$level$of$derivatives$use$across$industries$#A#Tobit#regression#was#conducted#to#investigate#factors#impacting#on#the#level#of#derivatives#use#across#the#four#industries.#The#results#are#shown#in#Table#5.7.##In#the#mining#industry,#CEO#options#and#CFO#shares#are#significant#influences#on#the#level#of#derivatives#use.##CEO#options#have#a#positive#relationship#with#the#level#of#use,#which#is#consistent#with#the#hypothesis#H1c.#As#explained#in#5.2.2.1.,#options#provide#incentives#to#managers#to#allow#the#firm#to#take#on#additional#risk.##This#result#is#also#consistent#with#the#findings#from#the#panel#study#for#all#firms#shown#in#Table#5.4.,#and#suggests#that#CEOs#have#a#stronger#influence#on#the#level#of#derivatives#use#in#mining.#This#finding#supports#the#results#reported#in#Tufano#(1996),#where#managerial#options#in#the#gold#industry#where#a#significant#factor#in#derivatives#use.#### #
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#
Table!5.7.!Tobit!panel!study!examining!the!influence!of!factors!on!the!level!
of!derivatives!use!across!industries#
Industry 
Mining Financial Services 
Consumer 
Goods and 
Services 
Technology 
and 
Healthcare 
(N=67) (N=31) (N=48)  (N=18) 
 
Coeff. Coeff. Coeff. Coeff. 
Firm Size 0.95** 1.92** 0.83** 1.33* 
Leverage 0.096 0.008 0.719 1.427 
Liquidity -0.054 -0.284** 0.137 -1.982* 
ACG -0.173 0.329** 0.233 -0.075 
CEO Shares 12.289 -4.547 -7.836* -9.730 
CEO Options -173.63** -71.84 -138.29** -38.69 
CFO Shares -382.17** -179.00 374.60 8.540 
CFO Options 745.10 1.33 -174.97 -37.44 
Board of Directors 
Shares 7.29 -11.37 -7.73* -11.59 
Board of Directors 
Options -120.8* -95.5** -82.9 -618.1 
Wald Chi Square Test 54.29** 70.59** 99.13** 17.36 
 *#denotes#significance#at#0.10#*#*#denotes#significance#at#0.05##
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#It#is#interesting#to#find#in#this#study#that#CFO#shares#in#the#mining#industry#have#a#negative#relationship#with#the#level#of#derivatives#use,#which#is#statistically#significant#at#the#0.05#level.#However,#the#negative#relationship#is#the#opposite#of#what#we#predicted#for#CFO.##A#positive#relationship#was#expected,#as#it#was#predicted#that#more#stock#would#provide#incentives#for#the#CFO#to#be#more#risk@#averse#and#not#to#take#on#additional#risk.##This#relationship#is#similar#to#the#role#displayed#by#CEO#stock#in#the#seven#single#year#Tobit#regressions#(see#Table#5.2.).##As#explained#in#5.1.2.2.,#CFOs#may#reduce#the#amount#of#shares#in#their#portfolio#to#increase#their#portfolio#Vega#(assuming#the#CFOs#hold#both#stock#and#options).#When#there#is#a#low#risk#of#defaulting,#CFOs#may#be#incentivized#to#increase#the#value#of#their#stock#by#increasing#risk.#CFOs#may#try#to#increase#the#stock#value#by#using#less#derivatives.###As#CEO#options#increase,#the#level#of#derivatives#use#by#the#firm#is#likely#to#decrease.##In#the#case#of#mining#firms,#there#are#different#types#of#risk#that#need#to#be#managed,#therefore,#most#mining#firms#only#use#derivatives#to#reduce#risk#(Adam#et#al.,#2015).#This#implies#that#greater#CEO#options#reduce#the#level#of#derivatives#use#of#that#firm,#which#is#line#with#the#behaviour#that#is#predicted#in#H2c.#This#would#suggest#that#such#managerial#compensation#only#increases#risk#for#the#firm#and#that#CEO#behaviour#in#mining#firms#seems#to#be#only#concerned#with#risk@taking,#rather#than#being#particularly#risk@averse.###The#findings#in#Table#5.7#also#show#that#CEO#stock#has#no#impact#on#the#level#of#derivatives#used.#This#differs#from#previous#findings#by#Tufano#(1996)#who#
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showed#that#mining#managers#who#hold#more#stock#manage#more#risk.#One#explanation#of#this#is#that#he#tested#stock#and#option#holdings#from#over#two#decades#ago#and#managerial#behaviour#may#have#changed#since#then.#Additionally,#the#sample#size#for#Tufano’s#(1996)#study#was#48,#which#is#quite#small#and#may#contain#bias#given#the#localized#industry#(gold).##It#is#possible#that#his#results#may#not#have#been#consistent#if#a#larger#and#more#current#sample#size#had#been#used.##Given#that#CEOs#hold#both#stock#and#options,#it#is#also#plausible#that#CEOs#prefer#to#focus#on#increasing#the#value#of#their#options#which#provide#a#greater#payoff#than#stock.###Regarding#the#effect#of#firm#characteristics,#firm#size#is#the#only#significant#factor#to#affect#the#level#of#derivatives#hedged#by#mining#firms.#The#firm#size#coefficient#for#mining#firms#(0.95)#is#lower#than#for#the#full#panel#(1.01).#As#most#mining#firms#are#relatively#large,#the#cost#of#financial#distress#is#disproportionally#less#when#compared#to#smaller#firms#(Heaney#and#Winata,#2004).#As#a#result,#larger#firms#may#use#fewer#derivatives#proportionally#than#the#average#firm,#which#explains#the#lower#firm#size#coefficient.#This#result#is#consistent#with#other#derivative#studies#on#mining#firms#such#as#those#of#Birt#et#al#(2013)#and#Adams#(2015)#that#showed#firm#size#to#be#a#significant#factor#due#to#larger#firms#having#larger#commodity#or#foreign#exchange#risks#to#be#hedged.##Leverage#is#not#a#significant#factor#affecting#the#level#of#derivatives#use#for#mining#firms.#This#was#a#surprising#result#as#highly#leveraged#mining#companies#are#exposed#to#a#wide#range#of#risks#such#as#exploration#risk,#commodity#risk,#foreign#exchange#risk#and#interest#risk#that#may#increase#default#risk#if#cash#flow#
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volatility#is#not#reduced.#All#these#potential#risks#can#affect#the#volatility#of#future#cash#flows#that#would#increase#the#risk#of#defaulting.##Highly#leveraged#mining#firms#have#a#greater#probability#of#defaulting#if#cash#flow#volatility#is#not#reduced.##There#are#many#ways#these#risks#can#affect#these#highly#leveraged#mining#firms,#including#higher#interest#rate#risks#that#can#lead#to#greater#financial#distress#from#being#overleveraged#(Gay#et#al.,#2011;#Birt#et#al.,#2013),#and#exploration#risk#that#can#have#greater#impact#on#the#probability#of#financial#distress#if#the#firm#is#highly#leveraged#(Adam#et#al.,#2015),#foreign#exchange#and#commodity#risk#that#increases#future#costs#and#reduce#future#profits.#Therefore,#it#is#expected#that#highly#leveraged#mining#firms#make#a#greater#use#of#derivatives#to#reduce#default#risk.##However,#the#findings#show#that#leverage#is#not#significant,#which#suggests#that#volatility#is#not#a#primary#concern#for#these#companies.##This#finding#is#in#line#with#is#the#results#found#in#Tufano#(1996)#which#indicated#that#leverage#is#not#a#significant#determinant#for#mining#firms.##While#it#was#shown#that#leverage#was#higher#in#firms#that#used#derivatives,#it#was#not#significant#in#the#model.##The#explanation#for#this#observation#was#that#mining#firms#that#used#derivatives#were#only#slightly#more#leveraged#than#firms#that#did#not.####In#the#financial#services#industry,!Boards#of#Directors#have#a#significant#influence#on#the#level#of#derivatives#used.#The#Board#of#Director#option#coefficient#is#negative,#which#is#consistent#with#the#relationship#specified#in#the#agency#theory#and#consistent#with#the#results#obtained#from#the#full#panel#(see#Table#5.4.).##Since#the#financial#services#sector#is#one#of#two#industries#in#which#the#managerial#incentive#of#the#Board#of#Directors#is#significant,#this#would#indicate#
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that#the#Board#of#Directors#has#a#greater#influence#on#derivatives#use#in#financial#firms#possibly#due#to#stricter#corporate#governance#in#that#industry.##Handorf#(2015)#showed#that#CEO#compensation#influenced#the#use#of#derivatives#in#banks.#However,#this#is#not#consistent#with#the#results#obtained#(Table#5.7.).##Stricter#corporate#governance#may#also#explain#the#lack#of#significance#of#CEO#and#CFO#compensation#on#derivatives#use#in#the#banking#industry#in#this#thesis.##Greater#corporate#governance#places#the#actions#of#CEOs#and#CFOs#under#greater#scrutiny.##This#creates#fewer#opportunities#and#incentives#for#CEOs#and#CFOs#to#manipulate#the#level#of#derivatives#use#for#personal#benefit.##
!Firm#size,#liquidity#and#ACG#are#important#influences#on#the#level#of#derivatives#use#for#financial#firms.##The#significance#of#firm#size#and#liquidity#is#consistent#with#the#findings#for#the#entire#sample#of#firms.#This#finding#is#also#consistent#with#the#findings#of#Belkir#and#Boubaker#(2013)#who#examined#derivatives#use#by#banks.##Both#firm#size#and#liquidity#coefficients#are#much#larger#than#the#firm#size#and#liquidity#coefficients#for#the#full#panel#study#on#the#level#of#use.#Given#that#financial#firms#are#greater#users#of#derivative#than#the#other#industries,#the#larger#coefficients#observed#may#be#a#result#of#this#tendency.##ACG#is#positively#related#to#derivatives#use,#which#means#that#banks#with#greater#options#for#growth#would#make#greater#use#of#derivatives#to#reduce#earnings#uncertainty.#This#would#impact#the#efficiency#of#investing#in#those#growth#opportunities#(Smith#and#Watts,#1992).##The#positive#coefficient#for#banks#differs#from#the#negative#coefficients#displayed#in#the#yearly#regressions#for#all#firms.#This#may#imply#that#financial#firms#with#high#ACG#use#derivatives#differently#when#compared#with#other#firms#with#high#ACG#in#other#industries.##
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!For#the#consumer#goods#industry,#the#managerial#incentive#affecting#the#level#of#derivatives#use#is#CEO#options.##CEO#options#have#a#negatively#significant#coefficient,#which#is#consistent#with#observations#related#to#the#mining#firms#and#in#the#full#panel#data#study.#This#would#imply#that#CEO#option#has#a#stronger#influence#in#this#industry#than#in#others.###With#regard#to#the#technology#and#healthcare#industries,!the#lack#of#significance#in#the#Wald#Chi#Square#Test#suggests#that#the#model#has#little#explanatory#power#and#therefore#no#meaningful#results#can#be#obtained#from#this#model.#This#conclusion#is#partially#due#to#the#fact#that#the#sample#for#this#(126)#in#the#full#panel#data#is#the#smallest#of#the#four#industries.###
5.4.3.$Industry$comparison$#Managerial#incentive#has#a#significant#effect#on#the#likelihood#of#derivatives#use#in#only#one#industry#(mining)#of#the#four#industries#studied.##In#terms#of#the#likelihood#of#derivatives#use#in#the#mining#industry,#Board#options#and#Board#shares#were#the#only#significant#factors.#None#of#the#other#industries#showed#any#significance.##This#was#partially#due#to#the#fact#that#two#other#industries#(technology#and#finance)#failed#the#Wald#Chi#Square#Test,#which#meant#their#models#had#no#explanatory#power.##Given#that#mining#was#represented#by#the#most#firms#in#the#sample,#it#was#likely#that#the#mining#industry#would#be#the#one#that#most#closely#mirrored#the#results#of#the#full#panel.###
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In#terms#of#the#level#of#derivatives#use,#three#of#the#four#industries#indicated#significant#managerial#compensation#variables.##Mining#and#consumer#goods#had#significant#CEO#options#in#the#model.#As#CEO#options#are#a#significant#factor#in#the#full#panel#(see#Table#5.4.),#CEO#option#influence#is#prevalent#in#these#two#industries.##Additionally,#Board#of#Director#options#are#the#only#significant#managerial#compensation#factor#for#firms#in#the#financial#services#industry.####Mining#is#the#only#industry#where#CFO#share#has#a#significant#influence#on#the#likelihood#of#derivatives#use,#but#not#in#the#direction#expected.##Mining#firms#face#a#wide#range#of#risks#that#can#be#hedged#by#derivatives.#Therefore,#derivatives#use#is#crucial.##CEO#shares#and#Board#options#in#the#mining#industry#are#also#significant#for#the#level#of#use.##These#results#suggest#that#the#level#of#derivatives#use#is#decided#more#by#the#Board#and#CEOs,#rather#than#CFOs#in#the#mining#industry.##The#consumer#services#and#technology#industries#do#not#face#as#many#risks#that#can#be#reduced#through#derivatives#use;#therefore,#CFO#influence#in#these#industries#is#expected#to#be#less#pronounced#than#in#the#mining#industry.####The#Board#of#Director#option#also#has#an#impact#on#the#level#of#derivatives#use#in#the#financial#services#firms#as#seen#in#the#mining#and#consumer#goods#industries.##As#suggested#before,#CEOs#and#CFOs#in#financial#firms#may#face#more#scrutiny#about#how#they#manage#derivatives#given#the#damage#derivatives#misuse#has#caused#to#other#financial#firms#(Adkins#et#al.,#2007).##As#a#result,#derivatives#use#in#these#firms#is#less#likely#to#be#influenced#by#CEO#and#CFO#incentives.##
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With#regard#to#firm#characteristics,#it#is#found#that#firm#size#is#a#significant#factor#affecting#the#use#of#derivatives#for#all#industries.#Once#again,#this#shows#that#derivative#logistics#and#staff#are#the#essential#requirements#for#firms#to#consider#using#derivatives.##Liquidity#is#a#significant#factor#for#mining#firms#for#the#likelihood#of#use#only.##This#is#due#to#possible#future#projects#and#outflows#that#require#mining#firms#to#have#cash#reserves#available#to#ensure#the#firms#do#not#default#in#the#short#term#and#have#capital#to#invest#in#future#projects.##As#neither#consumer#goods#nor#technology#industries#have#such#an#outlook,#liquidity#is#not#a#significant#factor#in#either#industry.##The#level#of#use#by#industry#showed#that#financial#firms#are#more#influenced#by#liquidity#and#ACG#than#the#other#industries#when#it#comes#to#deciding#on#the#level#of#derivatives#use.##The#financial#industry#needs#to#meet#stricter#regulations#on#liquidity#than#the#other#industries;#therefore,#it#must#prioritize#liquidity.#The#significant#influence#of#ACG#on#the#level#of#derivatives#use#in#the#financial#services#industry#suggests#that#financial#firms#are#more#focused#on#investing#in#future#investment#opportunities#than#the#other#industries.#Mining#and#consumer#goods#do#not#prioritize#investment#opportunities#as#highly#as#financial#firms,##placing#greater#importance#of#a#reduction#of#cash#flow#volatility,#maintenance#of#assets#and#production#of#new#products.##As#many#financial#firms#base#their#growth#on#strong#investment#opportunities,#reducing#earnings#uncertainty#is#a#priority#if#they#want#to#maximize#their#investment#potential.####
5.4.$Robustness$test$with$respect$to$firm$size$#
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Larger#firms#have#different#motivations#to#use#derivatives#to#their#smaller#counterparts#(Brown#and#Toft,#2002;#Heaney#and#Winata,#2004;#Klimczak,#2007).##As#a#result,#robustness#should#be#tested#to#see#how#firm#size#affects#derivatives#use#behaviour,#specifically#if#the#top#50#per#cent#of#firms#based#on#size#has#different#determinants#for#the#use#of#derivatives#as#opposed#to#the#bottom#50#per#cent.##This#test#was#performed#using#Logit#and#Tobit#panel#regressions#to#examine#if#there#is#a#difference#in#the#determinants#of#derivatives#use#between#larger#and#smaller#firms.#Appendixes#6,#7#and#8#contain#the#list#of#companies#in#each#size#and#their#descriptive#statistics.###
5.4.1.$Factors$affecting$the$likelihood$of$derivatives$use$between$larger$and$smaller$
firms$$#Using#the#panel#data#over#the#seven@year#period,#Table#5.8.#presents#the#Logistic#regression#for#the#top#and#bottom#50#per#cent#of#firms#for#the#likelihood#of#derivatives#use.###For#the#bottom#50#per#cent#of#companies#in#the#model,#CEO#options#and#Board#options#are#the#significant#managerial#incentive#variables#;#however,#CEO#options#are#only#significant#at#0.1.#This#shows#that#CEO#and#Board#options#provide#significant#incentives#for#CEOs#and#the#Board#to#increase#company#volatility#by#not#using#derivatives.##The#significant#coefficients#for#CEO#and#Board#found#in#the#model#support#the#findings#in#the#panel#data#analysis.##This#finding#may#suggest#that#in#smaller#firms#the#Board#of#Directors#may#play#a#larger#role#in#deciding#if#the#firm#should#use#derivatives.#In#these#smaller#firms,#the#Board#of#Directors#has#
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a#strong#influence#on#the#important#strategic#decisions#the#firms#make.##Using#derivatives#is#a#strategic#and#important#decision#for#firms,#as#it#requires#allocating#additional#resources#in#setting#up#the#firm#to#use#derivatives#(Nelson#et#al.,#2005).###
Table!5.8.!Logit!panel!data!study!examining!influencing!factors!for!the!
likelihood!of!derivatives!use!in!the!top!and!bottom!50!per!cent!of!firms!by!
firm!size!
Firm Size Bottom 50% Top 50% 
 
Coeff. Sig. Coeff. Sig. 
Firm Size 0.223** 0.001 1.604** 0.002 
Leverage 0.628** 0.007 0.007** 0.847 
Liquidity -0.021 0.281 -0.036 0.560 
ACG 0.037 0.333 -0.063 0.460 
CEO Shares -2.919 0.209 5.890 0.259 
CEO Options -33.131* 0.052 -23.163 0.802 
CFO Shares -0.503 0.977 -385.311 0.373 
CFO Options -59.806 0.45 100.407 0.703 
Board of Directors Shares -1.414 0.458 5.814 0.233 
Board of Directors Options -50.579** 0.026 -52.392 0.538 
Wald Chi Square Test 50.12** 13.7 *#denotes#significance#at#0.10#*#*#denotes#significance#at#0.05##
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With#regard#to#the#effect#of#firm#characteristics,#the#greatest#drivers#for#the#likelihood#of#derivatives#use#are#firm#size#and#leverage#for#the#bottom#50#per#cent#of#firms.#Leverage#is#another#significant#influence#on#the#likelihood#of#use,#which#has#not#been#observed#in#the#other#panels#so#far.#Table#5.8.#indicates#that#small#firms#with#greater#leverage#are#more#likely#to#use#derivatives.##Nguyen#and#Faff#(2002)#found#that#small#firms#faced#disproportionately#higher#costs#from#defaulting#than#larger#firms.##Therefore,#smaller#firms#that#are#highly#leveraged#must#be#careful#to#ensure#they#do#not#default.#As#a#result,#these#firms#are#more#likely#to#use#derivatives#to#reduce#volatility#and#reduce#default#risk.###From#Table#5.8.#we#can#see#that#the#panel#data#study#for#the#top#50#per#cent#of#firms#failed#the#Wald#Chi#Square#Test#(p#value#of#0.1872).#Therefore,#the#results#from#the#panel#do#not#have#high#explanatory#power.#The#most#likely#reason#for#this#is#the#dependent#variable#used#for#the#likelihood#of#use.#Likelihood#of#use#is#a#binary#variable;#therefore,#the#value#is#either#0#or#1,#where#1#indicates#derivatives#use#by#the#firm#or#0#no#derivatives#use#by#the#firm.##Among#the#top#50#per#cent#of#firms,#86#per#cent#used#derivatives#while#the#sample#mean#is#65#per#cent.#Given#that#the#dependent#value#for#86#per#cent#of#cases#in#the#top#50#per#cent#had#a#value#of#1,#it#was#more#difficult#to#detect#influential#factors#if#the#dependent#variable#did#not#deviate#from#one#in#most#of#the#cases.###
5.4.2.$Factors$affecting$the$level$of$derivatives$use$between$larger$and$smaller$
firms$$#
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Tobit#regression#was#conducted#to#test#if#the#firm#size#can#influence#the#level#of#derivatives#uses#among#the#top#50#per#cent#and#bottom#50#per#cent#of#firms#in#the#sample.##The#results#of#this#analysis#are#presented#in#Table#5.9.###
Table!5.9.!Tobit!panel!data!study!examining!the!influence!of!factors!on!the!
level!of!derivatives!use!in!the!top!and!bottom!50!per!cent!of!firms!by!firm!
size!
Firm Size Bottom 50% Top 50% 
 
Coeff. Sig. Coeff. Sig. 
Firm Size 0.846** 0 1.675** 0.00 
Leverage 1.442** 0.003 0.017 0.687 
Liquidity -0.123 0.128 -0.110* 0.083 
ACG 0.230* 0.085 -0.037 0.652 
CEO Shares -8.226 0.275 7.724 0.104 
CEO Options -145.389** 0.017 0.672 0.994 
CFO Shares -27.278 0.628 -622.546 0.158 
CFO Options 104.671 0.582 106.959 0.662 
Board of Directors Shares -9.381 0.169 1.273 0.717 
Board of Directors 
Options -101.432* 0.068 -52.359 0.498 
Wald Chi Square Test 84.5** 33.3** *#denotes#significance#at#0.10#*#*#denotes#significance#at#0.05##
156##
In#the#bottom#50#per#cent#of#firms,#both#CEO#option#and#Board#of#Director#options#indicate#significant#coefficients#in#Table#5.9.##Both#coefficients#have#a#negative#relationship#with#the#level#of#use,#which#supports#the#prediction#in#the#agency#theory#and#hypothesis#H1d.#This#shows#that#both#CEOs#and#the#Board#of#Directors#have#incentives#to#increase#risk#and#therefore#use#fewer#derivatives#to#do#so.#These#results#are#in#line#with#the#panel#regression#analysis.##The#significance#of#both#the#CEO#and#the#Board#of#Director#options,#strongly#suggest#that#the#CEO#and#the#Board#have#greater#influence#over#the#level#of#derivatives#use#in#smaller#firms#and#that#corporate#governance#may#be#better#in#larger#firms#as#no#managerial#compensation#variable#is#significant#in#these#top#50#per#cent#of#the#firms.##Larger#firms#typically#have#stricter#corporate#governance#in#place#(lsaksson#and#Kirkpatrick,#2009).#This#may#make#it#difficult#for#CEOs#and#the#Board#of#Directors#to#influence#derivatives#use#for#their#own#personal#benefits.##As#a#result,#stricter#corporate#governance#in#larger#firms#reduces#the#influence#of#CEO#and#Board#of#Directors#compensation#on#derivatives#use.##Firm#size#has#a#positive#and#significant#relationship#in#both#the#top#and#bottom#groups.##This#supports#the#findings#from#the#panel#study,#where#firm#size#is#the#most#fundamental##factor#determining#firms’#use#of#derivatives.#Liquidity#has#a#significant#and#negative#effect#on#the#level#of#derivatives#use#only#for#the#top#50#per#cent#of#the#firms,#despite#it#being#at#0.1#levels,#but#not#in#the#bottom#50#per#cent.##This#suggests#that#larger#firms#may#be#more#concerned#about#meeting#their#debt#obligations.###Thus,#they#are#more#likely#to#use#derivatives#to#manage#volatility#in#their#cash#flow.##Leverage#has#a#significant#and#positive#relationship#with#derivatives#use#for#the#bottom#50#per#cent#of#firms.#This#is#consistent#with#
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the#result#shown#for#the#likelihood#of#derivatives#use#(see#Table#5.8.),#indicating#that#the#disproportionate#cost#of#defaulting#may#force#small#firms#to#prioritize#reducing#default#risk.##As#a#result,#these#firms#are#likely#to#make#greater#use#of#derivatives#to#cover#a#larger#portion#of#their#volatility#risk#in#order#to#ensure#the#firm#does#not#default.###
5.5.$Chapter$summary$#This#Chapter#analysed#the#factors#influencing#the#likelihood#of#derivatives#use#and#the#level#of#this#use#in#ASX#200#companies#from#2006/2007#to#2012/2013.##Using#the#Logit#and#Tobit#regression#analyses,#yearly#data#were#firstly#analysed#to#understand#how#managerial#incentives#and#firm#characteristics#affect#both#the#likelihood#and#level#of#derivatives#use.##These#two#models#were#chosen#for#their#compatibility#with#a#binary#and#discontinuous#dependent#variable#respectively.##To#test#the#effects#over#the#entire#seven@year#period#studied,#panel#data#analyses#were#conducted#for#the#full#period,#and#then#by#industry#(mining,#consumer#goods,#technology#and#health)#and#firm#size#(top#and#bottom#50#per#cent#of#the#firms)#to#test#if#the#results#changed#with#industry#and#firm#size.#Table#5.10.#summarizes#the#factors#influencing#the#likelihood#of#derivatives#uses#and#its#level#for#all#analyses#conducted#in#this#Chapter.### #
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#
Table!5.10.!!A!summary!of!the!influence!of!managerial!incentives!and!firm!
characteristics!on!the!likelihood!and!level!of!derivatives!use!in!ASX!200!
companies!
! Yearly!
(Section!5.1.)!
Panel!data!
(Section!
5.2.)!
Across!
industry!
(Section!
5.3.)!
Between!
larger!and!
smaller!firms!
(Section!5.4.)!
Firm Size#
Sig#for#both#(+)# Sig#for#both#(+)# Sig#for#mining,#(@)#consumer#and#financial#(@)#
Sig#for#both#(+)#
Leverage#
Sig#for#Likelihood#in#2010(+)#and#level#in#2013(+)#
No# No# Yes#for#smaller#firms#(+)#
Liquidity#
Sig#for#likelihood#in#2011(@).#Sig#for#level#in#most#years#(@).#
Sig#for#level#(@).# Sig#for#likelihood#for#mining#(@).#Sig#for#level#for#financials#(@).#
Sig#for#larger#firms(@)#
ACG#
Sig#for#likelihood#in#2011@2012#(@).#Sig#for#level#in#2011(@).#
No# No# No#
CEO Shares # Sig#in#level#in# No# No# No#
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2010(@)#
CEO Options#
Sig#for#likelihood#in#2010#(@).#Sig#for#level#in#2013#(@).#
Sig#for#both##(@)# Sig#for#mining#(@)#and#consumer#(@)#for#level.#
Sig#for#smaller#firms(@)#
CFO Shares# Sig#for#level#in#2011@2012#(+)# No# Sig#for#mining.#for#level#(@)#
No#
CFO Options# No#Sig# No# Sig#options#for#mining# Sig#options#for#large#firms.#
Board of 
Director 
Shares#
No#Sig# No# No# No#
Board of 
Director 
Options #
Sig#for#likelihood/level#in#2012@2013##(@).#
Sig#for#both##(@).# Significant#for#Mining#for#likelihood####(@).#Significant#for#finance#for#level#(@).#
Significant#for#smaller#firm#for#likelihood#(@)#
#The#most#crucial#finding#in#Table#5.10.#is#that#managerial#incentive#influences#the#likelihood#of#use#and#the#level#of#use.##The#relationship#between#managerial#incentives#and#derivatives#use,#specifically,#CEO#options,#Board#options#and#CFO#options,#on#derivatives#use#behaviour#are#in#line#with#the#predictions#of#the#agency#theory.##However,#CEO#shares#and#CFO#shares#have#a#negative#relationship,#rather#than#positive#as#hypothesized.##This#may#have#been#caused#
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by#a#shift#in#role#of#the#Boards#of#Directors#and#the#focus#of#compensation#from#options#to#shares#after#firms#experience#a#crisis#event#like#the#GFC.##CEO#options#and#Board#options#have#a#negative#relationship#with#both#the#likelihood#and#the#level#of#derivatives#use.##This#result#is#also#found#in#the#panel#data#study#and#implies#that#these#factors#are#static#over#time.##These#results#show#that#hypotheses#H2a#and#H2d#are#supported#and#affect#all#years,#while#H2b#and#H2e#are#rejected#for#all#years#as#it#was#predicted#that#Board#of#Director#options#would#not#influence#the#level#of#use.##Neither#CEO#nor#Board#of#Director#options#were#significant#during#the#GFC#years#in#the#yearly#regressions.##This#suggests#that#the#GFC#may#have#reduced#the#influence#of#CEOs#and#Boards#of#Directors#options#on#derivatives#use.##Moreover,#it#also#suggests#that#Board#of#Directors#and#CEO#options#are#dynamic#factors#since#their#influence#does#change#over#time.#The#significance#of#Board#options#on#the#level#of#use#was#not#predicted#because#the#level#of#derivatives#used#is#more#likely#to#be#an#operational#decision,#and#thus#made#by#the#executives#such#as#CEOs#and#CFOs.##However,#the#Board#of#Directors#may#have#played#a#larger#role#in#derivatives#use#after#the#GFC#to#ensure#that#what#happened#in#the#GFC#does#not#happen#to#their#firm.##As#CEO#stock#and#CFO#stock#have#significant#coefficients#in#a#few#years#in#the#yearly#regression#for#the#level#of#use,#hypotheses#H1d#and#H1f#are#partially#supported.##CFO#shares#and#options#are#shown#not#to#influence#the#likelihood#of#use.#Therefore,#both#hypotheses#H1c#and#H2c#can#be#accepted.##Moreover,#Board#of#Director#shares#do#not#have#an#effect#on#the#likelihood#and#the#level#of#derivatives#use;#therefore,#hypothesis#H1b#is#rejected#and#H1e#is#accepted.###
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With#regard#to#the#influence#of#firm#characteristics,#both#firm#size#and#liquidity#are#significant#factors#for#the#likelihood#and#the#level#of#derivatives#use.##Firm#size#displayed#a#positive#relationship#and#liquidity#a#negative#one#with#the#likelihood#and#the#level#of#use.##As#a#result,#hypotheses#H5a,#H5b,#H6a#and#H6b#can#be#considered#as#supported#for#all#years.##As#liquidity#and#firm#size#are#always#significant#in#the#yearly#and#panel#data#studies,#both#can#be#considered#static#factors#for#derivatives#use.##This#suggests#both#are#fundamental#reasons#for#firms#to#use#derivatives.####Based#on#the#results#of#seven#single#yearly#Logit#and#Tobit#regressions,#a#pattern#emerged#for#the#role#played#by#leverage#and#ACG#on#the#derivatives#use.#Leverage#is#a#significant#factor#for#all#firms#when#there#is#a#crisis#that#increases#volatility#in#the#market,#which#supports#our#hypothesis#H3a.#ACG#was#a#significant#influence#in#the#years#after#the#GFC,#but#has#the#reverse#relationship#than#was#predicted.#Hypotheses#H4a#and#H4b#are#therefore#rejected.#ACG#decreased#when#market#conditions#improved#after#the#GFC,#which#suggests#that#in#such#an#improved#environment#firms#may#not#have#as#great#a#need#to#hedge#against#volatility#and#can#better#allocate#those#resources#into#investment#opportunities.####Industry#robustness#testing#shows#that#different#significant#factors#influence#how#each#firm#uses#derivatives.##Mining#firms#in#the#sample#are#larger#than#those#in#other#industries#and#also#face#a#wider#range#of#risk.##As#a#result,#firm#size#of#the#mining#industry#is#a#significant#factor.##Due#to#the#high#level#of#risk#innate#to#the#mining#industry,#risk#management#becomes#a#top#priority.##Moreover,#the#Board#
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of#Directors#and#key#executives#such#as#the#CEO#and#CFO#play#a#larger#role#in#risk#management#decisions.##Firms#in#the#consumer#goods#industry#face#fewer#risks#that#need#to#be#managed#by#using#derivatives.#As#a#result,#the#only#firm#characteristics#factor#that#influences#derivatives#use#is#firm#size,#which#allows#larger#firms#to#use#derivatives#in#a#more#cost#effective#manner.##Moreover,#the#CEO#option#is#also#significant,#suggesting#that#CEOs#are#given#incentives#to#increase#the#value#of#the#firm.##Financial#firms#place#more#emphasis#on#factors#affecting#investment#such#as#liquidity#and#the#number#of#growth#options#available#to#the#firm.##The#panel#data#studies#pertaining#to#firms#in#the#technology#industry#did#not#satisfy#the#Wald#Chi#Square#Test;#therefore,#the#results#from#the#technology#firm#regressions#were#neither#reliable#nor#valid.###Finally,#it#was#found#that#the#smaller#firms#are#more#likely#to#be#affected#by#firm#size,#leverage,#CEO#options#and,#to#a#lesser#degree,#Board#of#Director#options.#Larger#firms#were#influenced#to#a#greater#degree#by#firm#size#and#liquidity#than#managerial#incentive#variables.#This#result#shows#that#smaller#firms#place#more#emphasis#on#leverage#as#an#influencing#factor#due#to#the#higher#cost#of#defaulting,#with#CEO#and#the#Board#of#Directors#having#greater#influence#on#derivatives#use.#In#bigger#firms,#greater#emphasis#seems#to#be#placed#on#reducing#funding#restrictions,#and#better#corporate#governance#to#scrutinize#the#executive#decisions#on#derivatives#use.### #
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6.!The!impact!of!the!GFC!and!the!time!lag!influence!on!
derivatives!use!behaviour!
 Chapter#Five#presented#and#discussed#the#findings#of#factors#influencing#the#likelihood#of#derivatives#use#and#the#level#of#such#use#throughout#the#entire#time#period.##It#analysed#these#influencing#factors#on#a#year@to@year#basis#and#then#on#the#basis#of#a#panel#data#study#for#the#entire#seven@year#sampling#period.##It#also#investigated#the#similarities#and#differences#across#industries#and#firm#size.##This#Chapter#aims#to#build#on#the#results#of#Chapter#Five#and#to#examine#both#the#GFC#and#the#time#lag#effects#on#derivatives#use.#In#order#to#test#for#the#effect#of#the#GFC,#the#seven@year#sampling#period#was#divided#into#two#sub@periods:#during#(2007@2010)#and#after#(2011@2013)#the#GFC.##The#determinants#of#the#firms’#derivatives#use#behaviour#were#then#compared#and#contrasted#between#these#two#sub@periods.#With#regard#to#the#time#lag#effect,#the#study#investigated#whether#firm#characteristics#and#managerial#incentives#in#the#previous#year#have#an#effect#on#derivatives#use#in#the#year#after.#The#models#presented#in#Tables#5.1.#and#5.2.#assume#that#firms#based#their#derivatives#use#on#the#firm#characteristics#and#managerial#incentives#of#the#current#year.#However,#it#did#not#take#into#consideration#whether#derivatives#use#and#the#determinants#(firm#characteristics#and#managerial#incentives)#in#the#previous#year#would#impact#derivative#decisions#in#the#year#after.#Previous#derivatives#use#behaviour#may#have#an#influence#on#future#derivatives#use#as#many#derivative#instruments#apply#to#periods#of#longer#than#one#year#(such#as#interest#swaps)#(Benson#and#Oliver,#2004).#A#firm#using#derivatives#in#the#previous#year#may#still#be#holding#
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those#derivatives#in#the#year#after.#It#is#widely#expected#that#firms#may#have#a#hedging#policy#in#place,#or#have#incurred#set#up#costs#(sunk#costs)#as#a#result#of#allocating#resources#to#using#derivatives.#Firms#may#thus#be#motivated#to#keep#using#derivatives#in#the#next#year.#However,#little#prior#research#has#been#conducted#so#far#in#this#area,#despite#the#fact#that#such#an#investigation#can#potentially#make#significant#contributions#to#new#knowledge.####This#Chapter#is#organized#as#follows.##The#following#section#analyses,#compares#and#contrasts#firms’#behaviour#between#the#GFC#period#(2007@2009)#and#post@GFC#period#(2010@2013).##The#time#effect#is#investigated#by#lagging#all#the#independent#variables#in#the#model#by#one#year.##Finally,#the#Chapter#summary#will#be#presented.##
6.1.$The$effect$of$the$Global$Financial$Crisis$on$firms’$derivatives$use$behaviour$#The#GFC#caused#a#large#economic#downturn#globally#that#was#exacerbated#by#the#use#of#derivatives#(Handorf,#2015).##This#global#event#led#to#an#economic#downturn#and#increased#volatility#in#the#market#worldwide.#This#may#have#caused#firms#that#already#faced#high#default#risk,#to#increase#derivatives#use#or#to#focus#on#managing#their#earnings#volatility.##In#the#light#of#this#situation,#public#confidence#in#derivatives#use#dropped#drastically,#with#stricter#derivatives#regulation#being#enforced#as#a#result#(Hartz#and#Fassauer,#2013).#Stricter#regulations#may#have#induced#fear#in#stakeholders#about#how#managers#use#derivatives.#A#greater#scrutiny#on#managers#and#their#behaviour#towards#derivatives#use#resulted.#To#explore#the#impact#of#the#GFC,#the#differences#in#
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determinants#for#the#period#of#the#GFC#(2007@2009)#and#after#(2010@2013)#are#examined.###Descriptive#statistics#for#the#GFC#groups#are#provided#in#Appendixes#9#and#10.###
6.1.1.$Factors$influencing$the$likelihood$of$derivatives$uses$in$the$GFC$period$(2007M
2009)$and$the$postMGFC$period$(2010M2013)$#The#Logistic#regression#results#for#the#two#periods#of#2007@2009#and#2010@2013#are#presented#in#Table#6.1.##
Table!6.1.!Logit!panel!data!investigating!the!influence!of!factors!on!the!
likelihood!of!derivatives!use!during!the!GFC!and!after!the!GFC!
Year Period 2007-09 2010-13 
 
Coeff. Sig. Coeff. Sig. 
Firm Size 1.406** 0.000 0.324** 0 
Leverage 0.269 0.146 -0.004 0.915 
Liquidity -0.028 0.411 -0.068** 0.049 
ACG -0.047 0.519 0.007 0.877 
CEO Shares 2.713 0.287 -7.374** 0.029 
CEO Options -33.022 0.221 -42.859 0.218 
CFO Shares 4.084 0.877 -110.904 0.358 
CFO Options -41.071 0.778 3.215 0.972 
Board Shares -0.412 0.864 -1.595 0.618 
Board Options -14.203 0.592 -110.195** 0.004 
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Wald Chi Square  38.32** 49.05** *#denotes#significance#at#0.10#*#*#denotes#significance#at#0.05##The#results#in#Table#6.1.#show#that#factors#influencing#the#likelihood#of#derivatives#use#display#similar#patterns#to#those#observed#in#the#yearly#Logistic#regressions#in#Table#5.1.##Board#option#and#CEO#share#are#significant#factors#in#determining#the#derivatives#use#after#the#GFC,#indicating#the#role#of#Board#and#CEO#in#making#decisions#on#derivatives#use.##However,#the#relationship#between#CEO#share#and#the#likelihood#is#again#negative,#rather#than#positive#as#hypothesized.##The#possible#causes#for#this#have#been#discussed#in#Chapter#Five.#There#are#no#significant#incentive#variables#in#the#GFC#sub@period.#This#supports#the#lack#of#significant#incentive#variables#in#the#years#of#2007@2011#in#Table#5.1.##There#are#two#possible#explanations#for#this.#Firstly,#managers#were#under#greater#scrutiny#from#stakeholders#in#the#GFC.##Therefore,#these#managers#were#less#likely#to#manipulate#derivatives#for#personal#benefit.#Secondly,#given#the#volatile#market#conditions#and#downward#turn#of#the#market,#the#market#may#have#been#too#volatile#for#managers#to#alter#derivatives#use#to#benefit#managerial#incentives#rather#than#for#reducing#firm#risk.###With#regard#to#firm#characteristics,#only#firm#size#is#significant#in#both#sub@periods.#The#significance#of#firm#size#is#similar#to#that#displayed#in#the#single#year#logistic#regression#model,#where#liquidity#is#a#significant#influence#on#the#likelihood#of#derivatives#use#after#the#GFC,#but#not#during#2007@2009.#The#significance#of#liquidity#after#this#sub@period#would#suggest#that#reducing#
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funding#restrictions#is#a#higher#priority#for#firms.##Since#the#market#conditions#improved#after#the#GFC,#firms#may#have#to#prioritize#minimizing#funding#restrictions#in#order#to#capitalize#on#investment#opportunities.##Leverage#and#ACG#are#not#significant#during#or#after#the#GFC#in#the#regression#models.##However,#these#two#factors#had#significant#influences#in#the#single#year#analyses#on#the#likelihood#of#derivatives#use#for#the#years#of#2010#and#2011@2013#respectively#(Table#5.1.).#Given#leverage#occurred#at#the#boundary#of#the#two#sub@periods#in#this#sample,#this#might#have#reduced#the#effect#of#leverage#in#the#panel#data.##Table#5.1.#indicates#that#ACG#was#significant#for#2011,#but#it#was#not#significant#at#0.05#for#any#other#year#in#the#period#of#2010@2013.#This#would#suggest#that#the#ACG#only#influenced#that#year,#and#did#not#have#a#consistent#effect#for#the#other#years.#Thus#it#would#also#not#be#significant#for#the#panel#for#the#2010@2013#sub@period.###
6.1.2.$Factors$influencing$the$level$of$derivatives$use$in$the$GFC$period$(2007M2009)$
and$the$postMGFC$period$(2010M2013)$#With#regard#to#the#factors#affecting#the#level#of#derivatives#uses,#the#results#of#Tobit#regression#analyses#are#presented#in#Table#6.2.#### #
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#
Table!6.2.#Tobit!panel!study!for!factors!influencing!the!level!of!derivatives!
use!between!the!periods!of!2007V2009!and!2010V2013!
 2007-09 2010-13 Tobit#Regression# Coeff. Sig. Coeff. Sig. Firm#Size# 3.328** 0 0.722** 0.00 Leverage# 0.028 0.832 0.024 0.741 Liquidity# -0.144* 0.061 -0.182** 0.005 ACG# -0.030 0.796 0.065 0.439 CEO#Shares# 7.329 0.19 -15.312** 0.019 CEO#Options# -97.233 0.11 -108.612* 0.073 CFO#Shares# -31.428 0.461 2.084 0.991 CFO#Options# 41.566 0.895 19.687 0.878 Board#Shares# -4.211 0.4 -5.849 0.271 Board#Options# -55.914 0.307 -110.320** 0.013 Wald#Chi#Square## 155.08** 95.63** *#denotes#significance#at#0.10#*#*#denotes#significance#at#0.05##The#results#in#Table#6.2.#relating#to#the#level#of#use#for#managerial#incentives#show#a#similar#trend#to#those#presented#in#Table#6.1.#Board#options#and#CEO#shares#have#significant#negative#coefficients#for#the#level#of#derivatives#use#after#the#GFC.##Moreover,#CEO#option#is#also#significant,#but#at#the#0.1#level.##These#results#are#in#line#with#observations#in#the#yearly#regressions#for#the#level#of#use#in#Table#5.2.##The#negative#coefficient#for#Board#options#shows#that#with#a#
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greater#amount#of#option#incentives#after#the#GFC,#the#Board#is#more#likely#to#use#fewer#derivatives.##This#would#suggest#that#these#Boards#have#incentives#to#use#derivatives#to#increase#the#level#of#volatility#in#the#firm#by#reducing#the#level#of#derivatives#use#after#the#GFC.#As#explained#in#section#5.1.2.3.,#the#negative#coefficient#in#CEO#shares#is#opposite#to#that#predicted#in#literature.#One#plausible#explanation#is#that#CEOs#are#increasing#the#volatility#of#the#firm#to#increase#the#value#of#their#shareholdings;##another#potential#reason#is#that#CEOs#are#reducing#their#shareholdings#to#increase#their#portfolio’s#Vega.##By#reducing#shareholdings,#the#CEOs#increase#their#incentive#portfolio#Vega#and#reap#greater#benefits#from#an#increase#in#volatility#that#results#from#reducing#derivatives#use.##The#significance#of#Board#options#after#the#GFC#supports#the#theory#mentioned#in#5.1.2.3.,#that#the#Board#began#to#play#a#more#active#role#at#the#operational#level#in#determining#derivatives#use.####Nevertheless,#managerial#incentive#variables#do#not#have#a#significant#coefficient#with#regard#to#the#level#of#use#during#the#2007@2009#sub@period.##As#explained#in#section#6.1.1.,#it#is#plausible#that#managers#may#have#been#under#greater#scrutiny#from#stakeholders#or#that#they#prioritized#firm#safety#over#their#own#personal#incentives.#Thus#the#incentives#had#no#influence#on#derivatives#use#in#terms#of#the#likelihood#and#level#in#this#sub@period.###With#regard#to#firm#characteristics,#firm#size#is#a#significant#factor#for#the#level#of#derivatives#use#in#both#models.#This#is#consistent#with#the#results#in#the#yearly#regressions#(Table#5.2.)#and#the#full#panel#(Table#5.4.),#where#both#showed#that#firm#size#is#a#significant#factor#across#all#years.##Once#again#this#significance#
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further#adds#proof#regarding#how#much#influence#firm#size#has#on#derivatives#use.##Since#most#large#firms#already#have#dedicated#departments#for#derivatives#use#inertia#and#the#costs#involved#in#derivatives#use,#“sunk#costs”#make#it#difficult#for#larger#firms#to#simply#stop#using#derivatives.##Therefore,#firm#size#is#expected#to#be#significant#in#both#periods#as#economies#of#scale#benefits#provide#strong#motivations#for#firms#to#use#derivatives.##Liquidity#is#significant#at#the#0.1#level#during#the#GFC#period#and#is#significant#at#the#0.05#level#after#the#GFC.##This#result#is#consistent#with#the#results#shown#in#the#yearly#regressions,#where#liquidity#is#significant#for#two#of#the#three#years#in#the#GFC#period#and#three#out#of#four#periods#in#the#post#GFC#period.#This#shows#that#liquidity#may#have#been#less#of#an#influence#on#firms#during#the#GFC.#This#result#is#similar#to#findings#shown#in#Table#5.2.,#with#liquidity#having#a#significant#coefficient#in#two#of#the#three#years#during#the#GFC.##This#also#shows#that#while#having#stable#cash#reserves#to#fund#projects#and#to#reduce#volatility,#risk#is#still#a#motivator#for#firms#to#use#derivatives#in#this#period.#The#lack#of#significance#in#one#year#may#have#reduced#the#significance#of#the#coefficient#for#the#GFC#period.#This#can#provide#distinct#benefits#from#derivatives#use#to#the#firm#and#cannot#be#replicated#without#adopting#derivatives,#which#is#why#some#firms#still#use#derivatives#during#this#period.#When#economic#conditions#improved#after#the#GFC,#firms#gave#higher#priority#to#this#motivation#given#the#significant#coefficient#in#the#post#GFC#panel#data.###
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6.1.3.$Comparison$of$the$differences$of$factors$influencing$derivatives$use$between$
subMperiods$during$and$post$the$GFC$A#t@test#was#conducted#to#test#the#differences#in#the#influencing#factors#between#the#two#sub@periods#(during#and#after#the#GFC).##The#results#of#this#t@test#are#presented#in#Table#6.3.#
Table!6.3.!TVTest!for!differences!in!the!determinants!between!the!periods!
during!and!post!GFC!
## Mean#during#GFC# Mean#Post#GFC# T@Test#(p)#
Firm size 19.354 20.708 Post-GFC>GFC 
Leverage 2.658 2.617 No Sig 
Liquidity 2.737 2.563 No Sig 
MTBV 3.173 3.193 No Sig 
CEO Shares 0.03701 0.02750 GFC >Post-GFC 
CEO Options 0.00453 0.00266 GFC >Post-GFC 
CFO Shares 0.00108 0.00055 GFC >Post-GFC 
CFO Options 0.00108 0.00055 No Sig 
Board of Director Shares 0.03276 0.03816 No Sig 
Board of Director Options 0.00395 0.00313 No Sig 
*#denotes#significance#at#0.10#*#*#denotes#significance#at#0.05##The#results#of#the#t@test#in#Table#6.3.#show#that#CEO#shares#and#options#and#CFO#shares#compensation#are#significantly#smaller#in#the#post@GFC#sub@period.##This#
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would#suggest#firms#reduced#compensation#for#CEO#and#CFOs#post#the#GFC,#mostly#to#reduce#incentives#for#managerial#risk@taking.##The#average#CEO#options#and#CFO#options#in#the#post@GFC#period#were#halved#from#what#they#were#during#the#GFC.#This#result#supports#the#findings#of#Handorf#(2015)#which#found#that#after#the#GFC,#firms#lowered#compensation#incentives#to#reduce#risk#taking#behaviour#from#managers.#The#difference#in#Board#option#compensation#between#the#two#sub@periods#is#not#significant.#The#lack#of#a#significant#difference#would#suggest#that#the#significance#of#Board#of#Director#options#in#2012@2013#is#not#driven#by#an#increase#in#option#incentives.#Rather,#it#would#suggest#that#the#Board#of#Directors#became#more#involved#in#deciding#the#level#of#derivatives#use#in#order#to#ensure#the#firm#was#using#derivatives#responsibly.##Firm#size#is#also#significantly#different#between#the#samples.#One#explanation#for#this#is#that#firms#on#the#ASX#200#grew#over#time#or#recovered#from#the#adverse#impact#of#the#GFC.#It#is#thus#expected#that#firm#size#in#the#post#GFC#sub@period#is#much#larger.####
6.2.$The$effect$of$time$lag$on$derivatives$use$$One#important#issue#which#has#not#been#explored#in#the#literature#is#whether#a#firm’s#derivatives#use#is#affected#by#its#behaviour#in#the#previous#year.#Firms#using#derivatives#in#the#previous#year#may#choose#to#keep#using#derivatives#as#the#logistics#and#processes#are#already#in#place#or#they#have#entered#into#long@term#derivatives#that#last#for#several#years.##In#other#words,#“sunk#costs”,#“experience#curve”#or#“inertia”#may#constitute#other#strong#reasons#for#
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derivatives#use.##To#test#for#these#effects,#a#dummy#variable#that#represents#whether#the#firms#used#derivatives#in#the#previous#year#was#added#to#the#sample.#Yearly#Logit#and#Tobit#regressions#for#six#years#in#the#period#studied#(except#2006/2007)#were#conducted#to#see#if#the#previous#year’s#hedging#decision#affected#a#firm’s#derivatives#use#behaviour#differently#throughout#the#time#period.##A#panel#data#study#was#also#used#to#test#for#the#effect#over#the#entire#seven@year#period#examined#in#this#thesis.#Appendix#11#details#the#correlation#matrix#for#the#determinants#of#derivatives#use#with#the#additional#dummy#variable.##
6.2.1.!The!influence!of!previous!derivatives!use!behaviour!on!those!used!
the!next!year!!#To#test#the#effect#of#the#previous#year’s#hedging#decision#on#the#likelihood#to#use#derivatives#the#next#year,#an#additional#dummy#variable#is#added#to#the#model#specified#in#Chapter#Four.#This#dummy#variable#represents#whether#the#firm#used#derivatives#in#the#previous#year,#with#one#(1)#representing#“yes”#and#zero#(0)#“no”.##The#significance#of#this#dummy#variable#in#the#model#shows#whether#the#firm’s#derivatives#use#in#the#previous#year#influences#the#likelihood#of#using#derivatives#in#the#next.##Single#yearly#Logistic#regressions#for#the#financial#years#of#2008#to#2013#were#conducted#with#the#inclusion#of#this#dummy#variable#in#order#to#show#the#influence#on#the#likelihood#of#use.#The#results#of#this#analysis#are#presented#in#Table#6.4.##
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Table!6.4.!Logit!analysis!examining!the!influence!of!the!previous!year’s!
derivatives!use!on!the!likelihood!of!derivatives!use!yearVbyVyear!
 
2008 
Beta 
2009 
Beta 
2010 
Beta 
2011 
Beta 
2012 
Beta 
2013 
Beta 
Firm Size 0.564** 0.436* 0.336* 0.509* 0.405 0.143** 
Leverage 0.279 0.704 0.809* 0.094* 0.389 -0.012 
Liquidity -0.039 -0.038 -0.122 -0.159 0.046 0.014 
ABG -0.052 0.033 -0.153 -0.295 -0.246* 0.064 
CEO Share Ratio 5.40** -0.80 2.46 -7.03** 2.42 0.55 
CEO Option Ratio -40.180 -29.099 -63.678 74.719 -48.085 33.929 
CFO Share Ratio -77.74 13.15 -1062.8 462.28 137.48 366.30* 
CFO Option Ratio -118.16 -100.23 121.524 325.467 -95.436 371.254 
Board Shares 2.238 -2.187 -0.974 5.330 0.569 -2.275 
Board Options -3.315 28.611 -33.861 -148.7* -198.9* -252.3 
Previous Use 
Dummy 1.991** 3.415** 2.936** 3.763** 3.842** 4.934** 
McFadden's R 
Squared 
0.5322 0.6105 0.6268 0.6258 0.5887 0.611 
*#denotes#significance#at#0.10#*#*#denotes#significance#at#0.05#
Based#on#the#results#in#Table#6.4.,#the#previous#year’s#hedging#decision#affects#the#likelihood#of#derivatives#use#for#every#single#year#in#the#study.#This#strongly#suggests#that#firms#tend#to#use#derivatives#for#long@term#purposes#rather#than#to#achieve#short@term#goals#such#as#reducing#cost#volatility#(Hentschel,#2001).#As#a#result,#firms#that#use#derivatives#are#more#likely#to#use#derivatives#continuously#
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to#achieve#their#long@term#goals.#There#are#two#possible#reasons#for#the#results.#Firstly,#derivatives#use#requires#specific#expertise,#facilities#and#contracts.##These#can#be#considered#as#sunk#costs#that#are#required#for#a#firm#to#use#derivatives.#Due#to#these#sunk#costs,#firms#may#continue#to#keep#using#derivatives,#as#these#costs#are#not#retrievable;#that#is,#these#costs#are#still#incurred#even#if#the#firm#does#not#use#derivatives.#Secondly,#firms#may#hold#multiple@year#derivative#instruments.#Therefore,#they#cannot#fully#stop#using#derivatives#from#year#to#year.#As#a#result,#derivatives#use#may#acquire#a#form#of#“inertia”,#where#it#is#difficult#and#costly#for#firms#to#suddenly#stops#using#derivatives.###
#The#addition#of#the#variable#of#previous#derivatives#use#has#substantially#increased#the#overall#explanatory#power#of#the#models,#while#reducing#the#explanatory#power#of#the#other#variables#in#the#model.##In#the#previous#year#regression#model#set#out#in#Table#5.1.,#firm#size#and#Board#options#had#higher#significant#coefficients#at#the#0.05#level#than#those#shown#in#this#model.##The#higher#coefficients#for#firm#size#and#Board#options#in#these#models#(Table#6.4.)#suggest#that#the#previous#hedging#variable#may#have#an#influence#on#the#other#determinants#in#the#model.#However,#none#of#the#correlations#with#the#previous#hedging#variable#are#above#0.49#(see#Appendix#11)#and#are#not#large#enough#to#suggest#a#multicollinearity#effect#between#the#previous#hedging#and#the#other#determinants.#The#fact#that#the#R#squared#value#of#the#regression#model#is#higher#with#the#addition#of#the#previous#hedging#variable,#would#suggest#that#the#addition#of#the#dummy#improves#the#explanatory#power#of#the#model.##The#R#squared#value#is#especially#high#in#2013,#where#its#R#squared#value#(0.611)#is#
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much#higher#than#the#model#without#the#dummy#(R#squared#value#(0.1902)).#This#may#suggest#that#the#previous#year’s#hedging#use#has#a#particularly#strong#influence#in#2013.##
6.2.2.!The!effect!of!time!lag!on!the!level!of!derivatives!use!in!each!year!To#test#if#the#previous#year’s#derivatives#use#affects#the#levels#of#derivatives#used#by#firms,#a#Tobit#regression#for#each#year#was#also#conducted#with#the#previous#year’s#dummy#variable#being#added#to#the#model.#The#results#are#shown#in#Table#6.5.##
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Table!6.5.!The!influence!of!the!previous!year’s!derivatives!use!on!the!level!
of!derivatives!use!for!the!next!year!during!2008V2013!
  
2008 
Beta 
2009 
Beta 
2010 
Beta 
2011 
Beta 
2012 
Beta 
2013 
Beta 
Firm Size 2.138** 1.325** 1.454** 1.605** 1.671** 0.402** 
Leverage 0.059 0.139 0.106 -0.051 0.038 -0.018 
Liquidity 
-0.192 
-
0.227** 
-
0.726** 
-
0.623** 0.144** 0.014 
ABG 0.085 0.052 -0.107 -0.426* -0.139 0.120 
CEO Share Ratio 
13.97** -3.08 3.64 
-
22.38** 3.230 -0.065 
CEO Option Ratio -148* -105 -393** 152** -118 -210 
CFO Share Ratio -335.68 -1.13 -1538* 1733** 1025** -20.732 
CFO Option Ratio -389 -261 786 -74 -267 1914** 
Board Shares 6.440 -3.313 -4.918 6.091 -1.006 -7.774 
Board Options 
-43.2 73.8 22.3 
-
233.6** 
-
548.3** -568.5 
Previous Use 
Dummy 6.26** 13.81** 9.52** 11.49** 13.13** 16.22** 
McFadden R 
Squared 
0.168 0.209 0.199 0.204 0.209 0.172 
*#denotes#significance#at#0.10;#**#denotes#significance#at#0.05#
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#From#the#results#in#Table#6.5.,#it#is#important#to#note#that#the#previous#year’s#derivatives#use#affects#the#level#of#derivatives#used#in#the#subsequent#year.##The#results#show#that#firms#that#used#derivatives#in#the#previous#year#are#more#likely#to#use#more#derivatives#than#firms#that#did#not.##Firms#must#gain#some#value#from#continually#using#these#derivatives#compared#to#those#that#do#not,#otherwise#there#would#no#reason#for#doing#so#(Kilmczak,#2008).##This#provides#additional#evidence#for#the#suggestion#that#firms#that#continually#use#derivatives#may#have#facilities#and#logistics#in#place#that#allow#them#to#use#derivatives#more#effectively#than#those#that#do#not.###The#models#in#Table#6.5.#retain#many#of#the#significant#coefficients#for#the#other#variables#that#were#shown#in#the#single#year#regressions#(Table#5.2.).##Compared#to#the#model#fit#for#the#original#yearly#regressions#set#out#in#Table#5.2.,#model#fit#across#the#board#is#stronger.##The#original#yearly#regressions#had#a#range#of#R#Squared#values#in#the#range#of#0.0727@0.1494,#while#models#in#Table#6.5.#had#a#range#of#0.1676@0.2085.#This#again#shows#that#models#with#the#previous#hedging#variable#may#fit#the#data#better#than#those#with#no#previous#variable.####Given#that#the#previous#hedging#variable#is#significant#in#every#year#for#both#the#likelihood#and#the#level#of#derivatives#use,#there#is#strong#evidence#to#suggest#that#this#variable#is#a#static#variable#that#has#a#significant#influence#on#derivatives#use#for#every#year.##It#also#raises#the#question#as#to#why#a#firm#that#did#not#use#derivatives#would#choose#to#use#derivatives#in#the#next#year.#
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6.3.$The$effect$of$time$lagged$independent$variables$on$the$determinants$of$
derivatives$use$
6.3.1$Yearly$lagged$determinant$results$for$the$likelihood$of$derivatives$use$#Given#that#derivatives#use#behaviour#often#starts#with#years#of#planning,#motivations#to#use#derivatives#may#be#influenced#by#the#factors#from#previous#years.##In#previous#literature,#researchers#assumed#that#firms#are#only#influenced#by#their#determinants#from#current#years#only#and#as#a#result,#often#neglected#the#extent#to#which#firm#characteristics#and#managerial#compensation#in#the#previous#year#affected#the#derivatives#used#in#the#current#year.#Since#the#decision#to#use#derivatives#can#take#time#to#plan,#firms#must#plan#ahead#based#on#current#information.#As#a#result,#some#determinants#may#have#a#lagged#effect#on#derivatives#use#as#they#reflect#the#firm’s#past#decisions.###In#order#to#examine#if#the#determinants,#such#as#firm#characteristics#and#managerial#incentives#of#the#previous#year,#do#affect#derivatives#use#in#the#next#year,#we#can#test#if#the#likelihood#and#the#level#of#derivatives#use#is#affected#by#the#determinants#from#the#previous#year.#This#can#identify#the#lag#determinants#which#have#an#effect#on#derivatives#use.#In#order#to#ensure#that#the#results#are#comparable#with#the#other#results,#the#same#models#were#used#for#both#regressions#in#the#current#study.##The#same#dependent#variables#were#used#for#the#Logistic#and#Tobit#regressions,#but#with#a#lagged#result#of#one#year#(t+1).##The#yearly#results#for#the#Logistic#regression#are#presented#in#Table#6.6.###
180##
Table!6.6.!The!influence!of!the!previous!year’s!determinants!on!the!
likelihood!of!derivatives!use!for!the!next!year!over!the!period!of!2008V2013!#Lagged##Determinants##(t@1)#
2008#Beta# 2009#Beta# 2010#Beta# 2011#Beta# 2012#Beta# 2013#Beta#
Firm#Size# 0.147** 0.119** -0.012 0.069 0.073 0.705** Leverage# 0.125 0.362* 1.050** 0.535* 0.969** -0.009 Liquidity# -0.29** -0.10* -0.03 -0.11** -0.07 0.01 ACG# -0.12** -0.03 -0.24** -0.28** -0.34** -0.01 CEO#Share#Ratio# 1.417 3.109 -2.015 -3.521 -1.655 -0.378 CEO#Option#Ratio# 11.2 -44.3 -87.5** -9.360 0.400 -12.728 CFO#Share#Ratio# 146.9 -141.4 3.9 62.8 -221.5 104.6 CFO#Option#Ratio# -256.1 -262.2* -118.3 181.1 49.7 -22.6 Board#Shares# 0.103 -0.158 -1.246 2.742 1.846 -0.173 Board#Options# -7 -7 -30 -54** -81 -235** McFadden#R#Squared# 0.293 0.303 0.321 0.283 0.310 0.260 *#denotes#significance#at#0.10#*#*#denotes#significance#at#0.05##The#results#in#Table#6.6.#show#that#the#overall#explanatory#power#of#the#lag#models#(Table#6.6.)#is#substantially#smaller#(0.26@0.321)#than#those#in#Table#5.1.#(0.1902@0.5122).##Specifically,#firm#size#is#only#significant#in#two#years,#while#it#is#a#significant#variable#in#every#single#year#in#the#yearly#analysis#(Table#5.1.).#It#is#
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possible#that#firm#size#is#not#something#that#the#firm#can#control;#therefore,#firm#size#in#the#previous#year#would#not#influence#how#the#firm#uses#derivatives#in#the#current#year.##Moreover,#lagged#liquidity#has#a#stronger#influence#on#the#level#of#derivatives#use#than#in#the#single#year#analyses#(Table#5.1.),#where#it#is#a#significant#variable#in#three#years#as#opposed#to#one#in#Table#6.6.##In#both#tables,#the#coefficients#are#negative#which#is#consistent#with#the#relationship#predicted#in#theory#and#in#hypothesis#H5.#Therefore,#firms#that#are#less#liquid#need#to#use#more#derivatives#to#reduce#earnings#uncertainty.#Firms#must#plan#ahead#since#firms#with#greater#financing#restraints#typically#use#more#interest#swaps#to#reduce#the#likelihood#of#failing#to#meet#debt#obligations#(Berkman#et#al.,#2002),#which#are#derivative#contracts#over#a#long#period#of#time.#Therefore,#firms#must#plan#their#derivatives#use#ahead#by#several#years#based#on#their#financing#restraints#in#the#current#year.#Lagged#liquidity#may#have#a#strong#influence#on#the#firm’s#likelihood#of#derivatives#use#for#long@term#objectives.##Lagged#leverage#also#has#a#strong#influence#on#the#likelihood#of#using#derivatives.#As#shown#in#Table#6.6.,#the#regression#coefficient#of#leverage#is#positive.#This#indicates#that#more#highly#leveraged#firms#are#more#likely#to#use#derivatives#to#reduce#volatility#and#to#lower#bankruptcy#costs.#The#period#in#which#leverage#is#significant#is#very#similar#to#the#period#of#significance#of#leverage#in#the#single#year#analysis#(Table#5.1.).##Therefore,#it#is#plausible#that#firms#that#faced#greater#financial#distress#planned#their#derivatives#use#ahead#as#they#knew#they#would#need#to#reduce#their#volatility#in#the#future.##This#result#provides#evidence#that#firms#plan#ahead#if#they#are#likely#to#use#derivatives#in#the#next#year#based#on#their#current#leverage.##
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#ACG#is#also#a#significant#factor#influencing#the#likelihood#of#derivatives#use.##ACG#is#negatively#correlated#with#derivatives#use,#and#significant#in#four#of#the#six#years.#The#negative#relationship#suggests#that#firms#with#high#ACG#are#less#likely#to#use#derivatives#than#their#counterparts.#One#possible#explanation#for#this#is#that#firms#with#higher#ACG#may#be#geared#for#more#risk@taking#activities.#Therefore,#these#firms#will#make#greater#use#of#derivatives#to#reduce#their#cash#flow#volatility#and#their#growth#rate.##It#should#be#noted#that#the#magnitude#of#the#coefficient#increases#as#time#progresses.##This#behaviour#is#more#noticeable#during#the#period#of#greater#economic#stability#as#firms#can#take#additional#risks#without#worrying#about#financial#distress.##Table#6.6.#also#shows#that#for#reasons#that#relate#to#financial#distress#and#investment,#firms#may#plan#ahead#their#derivatives#use#in#future#years.###The#results#in#Table#6.6.#also#show#that#prior#managerial#incentive#does#not#have#as#much#of#an#impact#on#derivatives#use#in#the#next#year.##There#are#only#three#significant#coefficients#for#managerial#incentives,#one#in#CEO#options#and#two#in#Board#options.##The#number#of#significant#coefficients#for#managerial#incentive#variables#in#Table#6.6.#is#the#same#as#the#number#in#the#single#yearly#regressions#in#Table#5.1.#Therefore,#it#can#be#inferred#that#present#managerial#incentives#may#not#have#a#greater#influence#on#the#likelihood#of#using#derivatives#than#those#from#the#previous#year.#Boards#of#Director#options#are#significant#at#t@1#in#2011#and#2012.#CEO#options#at#t@1#are#only#significant#in#one#year,#suggesting#that#the#Board#has#a#greater#influence#than#the#CEO#when#it#comes#to#planning#long@term#derivatives#use.##Given#the#significance#of#Board#options#in#the#last#few#years#and#
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the#increasing#magnitude#of#the#coefficient,#it#may#be#suggested#that#Boards#exerted#a#greater#influence#over#derivatives#use#after#the#GFC.##
6.3.2.$Yearly$lagged$determinant$results$for$the$level$of$use$#In#order#to#determine#if#the#level#of#derivatives#use#was#affected#by#the#determinants#of#the#previous#year,#a#Tobit#regression#was#conducted#using#independent#variable#values#from#the#previous#year#(t@1)#on#the#dependent#variables#in#the#current#year#(t).#The#results#are#presented#in#Table#6.7.##Table#6.7.#shows#that#the#overall#explanatory#power#of#the#time#lag#models#was#smaller#(0.071@0.09)#than#that#of#models#without#time#lag#effect#(0.0727@0.1891#in#Table#5.2.).##This#suggests#that#the#models#without#time#lag#indicate#a#much#better#fit#with#the#data.##From#the#results#of#Table#6.7.,#it#can#be#seen#that#lagged#leverage#has#a#strong#influence#on#the#level#of#derivatives#use.#Where#a#similar#relationship#to#that#shown#in#Table#6.6.#is#displayed,#it#can#be#concluded#that#more#highly#leveraged#firms#are#more#likely#to#make#greater#use#of#derivatives#than#their#counterparts#in#order#to#reduce#bankruptcy#costs.#The#period#in#which#leverage#is#significant#is#much#longer#than#the#period#of#significance#for#leverage#in#the#single#year#analysis#(Table#5.2.).#Therefore,#it#is#plausible#that#leverage#influences#decisions#on#long@term,#rather#than#short@term,#derivatives,#requiring#planning#derivatives#use#ahead.#This#would#explain#the#lack#of#significance#of#leverage#in#the#single#year#analysis#(Table#5.2.)#and#shows#that#firms#may#have#different#planning#processes#for#short@term#and#long@term#derivatives,#where#different#influences#affect#their#derivatives#use.###
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Table!6.7.!The!influence!of!the!previous!year’s!determinants!(tV1)!on!the!
level!of!derivatives!use!for!the!next!year!(t)!for!2008V2013!Lagged##Determinants##(t@1)#
2008#Beta# 2009#Beta# 2010#Beta# 2011#Beta# 2012#Beta# 2013#Beta#
Firm#Size# 0.807** 0.853** 0.377** 0.436** 0.788** 2.669** Leverage# 0.308* 0.428** 0.602** 0.727** 0.706** -0.152 Liquidity# -1.35** -0.58** -0.27** -0.60** -0.61** 0.03 ABG# -0.54** -0.03 -0.67** -0.84** -1.04** -0.04 CEO#Share#Ratio# 2.945 9.515 -5.362 -17.919* -10.310 -4.353 CEO#Option#Ratio# 3.0 -242.8** -563** -162.1 78.6 -118.8 CFO#Share#Ratio# 196.813 -639.371 -22.398 134.655 389.896 536.361 CFO#Option#Ratio# -1006 -1444** -364 714 -63 -79 Board#Shares# -0.944 -0.208 -3.134 6.801 -2.695 1.135 Board#Options# 2 -57.787 -231 -195** -130* -1090** McFadden#R#Squared# 0.089 0.090 0.083 0.078 0.071 0.086 *#denotes#significance#at#0.10#*#*#denotes#significance#at#0.05##Lagged#liquidity#has#a#strong#influence#on#the#level#of#derivatives#use.##Liquidity#at#t@1#influences#the#level#of#derivatives#use.##In#both#tables#(Tables#6.7.#and#5.2.),#the#coefficients#are#negative#which#is#consistent#with#the#theory#that#liquidity#is#a#financing#restraint.##As#discussed#in#the#previous#sub@section,#less#liquid#firms#
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need#to#use#more#derivatives#to#reduce#earnings#uncertainty.##Similarly#to#the#results#in#the#Table#6.6.,#the#significance#of#liquidity#may#indicate#its#influence#in#the#planning#of#long@term#derivatives#use.#As#financing#restraints#are#typically#more#influential#in#firms#that#use#interest#swaps,#which#are#usually#contracts#that#span#multiple#years,#lagged#liquidity#would#influence#derivatives#use#over#long#periods#of#time.###ACG#is#also#a#significant#factor#for#the#level#of#derivatives#use.##ACG#is#negatively#correlated#with#derivatives#use#and#is#significant#in#all#four#years#in#which#the#likelihood#of#use#was#also#significant#(Table#6.6.).#The#exact#significance#in#those#years#suggests#that#firms#with#high#ACG#only#reduced#derivatives#in#those#years#for#a#purpose.##The#reduction#of#derivatives#in#those#years#would#suggest#that#firms#were#planning#ahead#to#reduce#their#derivatives#after#the#GFC#had#passed.####Similarly#to#the#findings#in#Table#6.6.,#prior#managerial#incentives#(t@1)#have#some#impact#on#the#level#of#derivatives#use#for#the#next#year#(t).##CEOs#and#Board#of#Directors#have#a#stronger#influence#on#the#level#of#derivatives#use#than#on#the#likelihood#of#derivatives#use.##A#negative#relationship#exists#with#the#level#of#derivatives#use#in#the#case#of#CEO#and#Board#of#Directors#options;#that#is,#firms#where#CEO#and#Board#of#Directors#have#a#proportionally#high#number#of#options#are#less#likely#to#use#derivatives#in#order#to#increase#firm#volatility#and#the#value#of#the#options.##Both#CEO#and#Board#of#Director#options#have#significant#influence#on#derivatives#use#in#a#number#of#years,#with#CEO#options#having#a#greater#influence#during#the#GFC#and#Board#of#Director#options#having#a#greater#effect#after#the#GFC.##There#is#no#period#of#time#where#both#CEO#and#Board#of#Director#
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options#have#a#significant#effect#on#derivatives#use.#This#result#is#similar#to#the#findings#from#the#yearly#regressions#conducted#on#non@lagged#determinants#in#Table#5.2.##The#shift#from#the#influence#of#CEO#options#to#Board#of#Director#options#would#suggest#that#Board#of#Directors#were#given#greater#responsibility#regarding#derivatives#post#the#GFC#and#CEO#option#compensation#appears#to#have#been#reduced.#This#is#in#line#with#the#findings#of#Handorf#(2015),#where#CEO#option#compensation#is#generally#reduced#following#a#crisis#event#in#order#to#reduce#risk#taking#incentives.##The#significance#of#managerial#incentives#suggests#that#managers#actively#take#into#account#their#future#compensation#value#when#planning#derivatives#use#in#advance.####
6.5.$Chapter$summary$This#Chapter#examines#the#differences#in#firms’#derivatives#use#behaviour#during#and#after#the#GFC#sub@periods,#and#the#time#lag#effect#on#the#derivatives#use#behaviour#and#its#influencing#factors.##With#reference#to#the#similarities#and#differences#between#the#period#during#and#after#the#GFC#sub@periods,#it#was#found#that#firms’#managerial#incentives#had#a#less#pronounced#effect#during#the#GFC.#Firms#may#have#become#more#cautious#of#providing#additional#risk#incentives#to#their#managers#during#this#period.#Liquidity#had#a#more#significant#influence#after#the#GFC,#possibly#because#firms#prioritize#investment#opportunities#as#a#motivation#to#use#derivatives.#Firm#size#is#significant#in#both#periods.#While#leverage#and#ACG#had#significant#coefficients#in#some#years#during#and#after#the#GFC#in#the#single#yearly#analyses#(Tables#5.1.#and#5.2.),#this#was#not#reflected#in#the#results#of#two#sub@period#analyses.##
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#The#use#of#derivatives#by#firms#in#the#previous#year#has#a#positive#influence#on#both#the#likelihood#and#the#level#of#use.#Therefore,#firms#that#used#derivatives#in#the#previous#year#are#more#likely#to#use#derivatives#and#make#greater#use#of#derivatives#than#firms#that#did#not.##This#shows#that#firms#may#either#have#inertia#possibly#generated#by#the#sunken#costs#related#to#the#setup#of#derivative#transactions#for#the#firm,#or#the#use#of#multi@period#derivatives,#which#makes#it#difficult#for#them#to#alter#their#derivatives#use#from#year#to#year.##The#significance#of#whether#a#firm#used#derivatives#in#the#previous#year#is#a#new#and#substantial#finding#resulting#from#this#study.#Specifically,#the#use#of#derivatives#in#the#previous#year#impacts#on#the#same#use#in#the#next#year.##The#results#of#the#lagged#determinants#in#the#panel#study#also#show#that#there#are#different#influences#on#the#short@term#and#long@term#derivative#objectives.#Short@term#derivative#objectives#are#more#likely#to#be#conducted#to#serve#the#current#needs#of#the#firm,#and#would#take#into#consideration#the#firm’s#current#conditions.#The#long@term#objectives#reflect#the#conditions#of#the#firm#at#the#point#at#which#the#firm#undertook#its#long@term#planning.##Chapter#Five#thoroughly#investigated#the#determinants#of#derivatives#use#in#the#short@term,#and#found#managerial#incentive#and#firm#size#to#be#the#most#influential#factors#on#derivatives#use.##In#contrast,#the#findings#in#this#Chapter#show#that#long@term#derivative#objectives#are#more#markedly#influenced#by#firms’#investment#opportunities#and#financial#distress.##The#lagged#determinants#show#that#a#firm’s#leverage#and#ACG#influence#its#future#decisions#to#use#derivatives,#but#these#determinants#were#found#not#to#influence#the#short@term#objectives#of#
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derivatives#use#(Tables#5.1.#and#5.2.).##This#might#signify#that#firms#tend#to#use#long#and#short@term#derivatives#for#different#objectives#and#explains#why#several#determinants,#such#as#ACG,#are#not#consistently#significant#in#the#single#yearly#regressions#but#are#consistently#significant#in#the#lagged#models.### #
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7.$Summary,$conclusions$and$implications$#This#thesis#examines#the#determinants#of#derivatives#use#by#firms#on#the#ASX#200.#More#specifically,#it#focuses#on#the#factors#that#affect#the#likelihood#and#the#level#of#derivatives#use#in#these#firms#and#how#these#factors#may#change#over#time.#These#factors#include#managerial#incentives#and#firm#characteristics#based#on#the#theoretical#framework#developed#in#Chapter#Three.##Data#were#collected#from#firms’#annual#reports#by#accessing#the#Connect(Four#database#for#derivatives#use#and#managerial#incentives,#and#Datanalysis#database#for#firm#characteristics.###The#Chapter#provides#a#summary#of#the#findings#and#presents#the#implications#based#on#the#findings#and#conclusions.##It#is#organized#as#follows.##A#summary#of#the#key#findings#from#this#thesis#is#first#provided.##The#implication#and#contribution#of#this#thesis#is#then#described#and#discussed.##Finally,#limitations#of#this#thesis#and#future#directions#are#outlined#and#discussed.#
7.1$Summary$and$conclusion$#In#order#to#examine#factors#influencing#the#likelihood#and#the#level#of#derivatives#use#by#the#firms#studied,#a#series#of#Logit#and#Tobit#regressions#was#conducted#to#analyse#these#two#decisions#respectively.#Logit#regression#was#used#to#model#the#factors#that#influence#the#likelihood#of#derivatives#use,#while#Tobit#regression#was#used#for#the#level#of#derivatives#use.##Specifically,#Logit#and#Tobit#models#were#first#conducted#for#each#year#in#the#sample#to#identify#the#significant#determinants#year#by#year.#A#panel#data#study#using#Logit#and#Tobit#regressions#was#then#conducted#using#the#entire#sample#for#the#seven@year#period.##A#t@test#
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and#ANOVA#were#conducted#by#size#and#then#by#industry#respectively#using#panel#data#to#test#for#robustness.##This#was#followed#by#another#t@test#and#a#panel#data#study#using#data#from#the#period#during#the#GFC#and#after#the#GFC#to#understand#the#GFC#effect#on#determinants#of#derivatives#use.#Finally,#yearly#Logit#and#Tobit#regressions#were#conducted#again#using#modified#models#to#explore#how#lagged#effects#influence#derivatives#use.##The#overall#findings#and#results#of#hypothesis#testing#based#on#the#full#panel#data#(Tables#5.3.#and#5.4.)#and#single#year#analyses#(Tables#5.1.#and#5.2.)#are#summarized#in#Table#7.1.##
Table!7.1.!The!overall!results!of!the!hypothesis!test!!
Hypothesis Hypothesis statement Panel (Yearly) Results 
H1a 
CEO#stock#holding#has#a#positive#impact#on#the#likelihood#of#derivatives#use. Not Supported  (Not Supported) 
H1b 
Board#of#Directors#stock#holding#has#a#positive#impact#on#the#likelihood#of#derivatives#use. Not Supported  (Not Supported) 
H1c 
CFO#stock#holding#has#no#impact#on#the#likelihood#of#derivatives#use. Not Supported  (Not Supported) 
H1d 
CEO#stock#holding#has#a#positive#impact#on#the#level#of#derivatives#use. Not Supported  (Not Supported) 
H1e 
Board#of#Directors#stock#holding#has#no#impact#on#the#level#of#derivatives#use. Supported  (Supported) 
H1f 
CFO#stockholding#has#a#positive#impact#on#the#likelihood#of#derivatives#use. Not Supported (Partially Supported) 
H2a 
CEO#option#holding#has#a#negative#impact#on#the#likelihood#of#derivatives#use. Supported  (Partially Supported) 
H2b 
Board#of#Directors#option#holding#has#a#negative#impact#on#the#likelihood#of#derivatives#use. Supported (Partially Supported) 
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H2c 
CFO#option#holding#has#no#impact#on#the#likelihood#of#derivatives#use. Supported  (Supported)  
H2d 
CEO#option#holding#has#a#negative#impact#on#the#level#of#derivatives#use. Supported  (Partially Supported) 
H2e 
Board#of#Directors#option#holding#has#no#impact#on#the#level#of#derivatives#use. Not Supported  (Not Supported) 
H2f 
CFO#option#holding#has#a#negative#impact#on#the#likelihood#of#derivatives#use. Not Supported (Not Supported) 
H3a 
The risk of defaulting (leverage) is 
positively related to the likelihood of 
derivatives use.   
Not Supported  
(Partially Supported) 
H3b 
Firms with a greater risk of defaulting 
(leverage) are more likely to make greater 
use of derivatives. 
Not Supported  
(Not Supported) 
H4a 
Firms with greater growth opportunities 
(ACG) are more likely to use derivatives. 
Not Supported 
(Partially Supported) 
H4b 
Firms with greater growth opportunities 
(ACG) are more likely to make greater use 
of derivatives.  
Not Supported 
(Partially Supported) 
H5a 
Firms with greater funding restrictions 
(liquidity) are more likely to use derivatives 
to reduce their restrictions and future 
volatility.  
Supported  
(Partially Supported) 
H5b 
Firms with greater funding restrictions 
(liquidity) are more likely to make greater 
use of derivatives to reduce their restriction 
or future volatility. 
Supported  
(Partially Supported) 
H6a 
Larger firms are more likely to use 
derivatives. 
Supported 
(Supported) 
H6b 
Larger firms are more likely to make greater 
use of derivatives to hedge against cash flow 
volatilities than their smaller counterparts. 
Supported  
(Supported) #
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Several#conclusions#can#be#drawn#from#this#thesis#based#on#the#comprehensive#analysis#of#derivatives#use#behaviour#by#Australian#firms#from#the#findings#presented#in#Table#7.1.####The#first#conclusion#from#this#study#is#that#managerial#incentive#has#a#strong#influence#on#derivatives#use,#particularly#after#the#GFC#(Tables#5.1.#and#6.1.).##Additionally,#incentives#from#different#managerial#roles#provide#a#distinct#influence#on#derivatives#use.##The#panel#data#study#(Tables#5.2.#and#5.4.)#showed#that#CEO#and#Board#of#Director#options#influenced#both#the#likelihood#and#the#level#of#the#derivatives#use.##Therefore,#hypothesis#H2a,#H2d#and#H2b#are#supported,#while#H2e#is#not#supported.##The#results#from#the#yearly#panel#data#analysis#also#shows#that#CEO#options#and#Board#options#were#significant#in#different#years#after#the#GFC,#signalling#a#shift#of#responsibility#from#the#management#to#Board#of#Directors.#CFO#shares#had#significant#influence#on#the#level#of#derivatives#use#in#the#years#after#the#GFC#(two#out#of#three#years).##Therefore,#H1c#is#partially#supported.#The#GFC#panel#study#confirmed#that#managerial#incentive#has#a#greater#influence#after#the#GFC#than#during#the#GFC.##The#second#conclusion#is#that#the#derivatives#use#behaviour#in#the#previous#year#(t@1)#has#a#clear#and#strong#influence#on#the#behaviour#in#the#current#year#(t)#(Tables#6.4.#and#6.5.).##In#other#words,#there#is#an#inertia#effect#on#the#derivatives#use.##As#discussed#in#Chapter#Six,#this#is#a#new#and#important#finding#arising#from#this#thesis.##The#results#from#testing#the#effect#of#lagged#factors#on#derivatives#use#revealed#two#important#things.#The#first#is#that#firms’#decision#to#use#derivatives#in#the#previous#year#affects#their#decision#to#do#so#in#the#next#year.##This#strongly#
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suggests#the#role#played#by#the#sunk#costs#and#possibly#firm#characteristics#in#the#use#of#derivatives.##Secondly,#different#determinants#may#influence#short@term#and#long@term#derivatives#use.##Specifically,#ACG#and#leverage,#which#are#primarily#concerned#with#a#firm’s#long@term#investment#planning,#were#significant#in#more#years#(five#out#of#six)#than#in#those#(two#out#of#six)#in#the#yearly#regression#results#at#time#t.#Liquidity,#which#is#concerned#with#the#ability#to#meet#short@term#financial#obligation,#is#significant#in#fewer#years#(two#of#out#of#six#only)#than#in#those#(four#out#of#six)#in#the#yearly#regression#results#at#time#t.#This#would#suggest#that#liquidity#has#a#greater#influence#on#current#derivatives#use#(t),#but#not#in#the#future#use#(t@1).#This#result#shows#that#there#is#great#contrast#of#influential#determinants#at#t#and#t@1,#indicating#differences#in#the#time#periods#in#which#firms#plan#their#short@term#and#long@term#derivatives#use.##Thirdly,#global#events,#such#as#the#GFC#in#this#case,#can#have#substantial#impact#on#firms’#derivatives#use#behaviour.##The#results#from#the#GFC#panel#study#shows#that#managerial#incentive#did#not#have#any#influence#on#the#derivatives#use#during#the#GFC.##However,#CEO#options#were#significant#for#the#likelihood#of#use#after#the#GFC.#Board#of#Director#options#were#significant#to#both#the#likelihood#and#the#level#of#use#after#the#GFC.##These#findings#are#new#and#provide#additional#evidence#to#the#importance#and#strengthening#of#corporate#governance#after#the#GFC#in#Australia.##Based#on#the#results#of#t@tests#conducted,#CEO#options#in#the#post#GFC#sub@period#were#smaller#than#those#in#the#period#during#the#GFC#while#there#was#no#significant#difference#for#Board#of#Director#options.##With#regard#to#the#effect#of#firm#characteristics#on#the#derivatives#use#behaviour,#liquidity#has#a#
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significant#influence#on#both#the#likelihood#and#the#level#of#derivatives#use#after#the#GFC,#but#is#insignificant#on#both#the#level#and#likelihood#during#the#GFC.###The#fourth#conclusion#that#can#be#drawn#in#this#thesis#is#that#leverage#and#Ability#to#Capture#Growth#(ACG)#are#key#firm#characteristics#that#influence#the#derivatives#use#as#reported#in#the#single#yearly#analyses,#although#they#only#have#influence#at#certain#points#in#time.##Leverage#has#only#a#weak,#but#positive,#significance#on#the#likelihood#of#using#derivatives#during#2008@2011,#and#the#relationship#becomes#non@significant#thereafter.##Based#on#this,#hypothesis#H3a#only#holds#when#firms#face#high#volatility#risk#from#the#market.##Similarly,#ACG#has#a#significant#negatively#associated#influence#on#the#level#of#derivatives#use#only#in#the#years#after#the#GFC#(2011@2012).##Based#on#this,#hypotheses#H4a#and#H4b#are#only#supported#when#economic#conditions#are#stable.#Leverage#and#ACG#can#be#seen#as#dynamic#determinants.##Liquidity#has#a#weak#negative#influence#on#the#likelihood#of#use#after#the#GFC,#but#is#a#significant#influence#in#nearly#all#years#for#the#level#of#use.##Therefore,#hypothesis#H5a#may#only#hold#if#market#conditions#are#stable,#while#hypothesis#H5b#holds#for#the#entire#sample#period.##Moreover,#firm#size#is#significant#in#all#years#for#both#the#level#and#the#likelihood#of#derivatives#use;#therefore,#it#is#a#fundamental#factor#influencing#firms’#derivatives#use#behaviour.##Based#on#these#findings,#hypotheses#H6a#and#H6b#are#supported.#Firm#size#and#leverage#may#be#seen#as#static#determinants#of#derivatives#use,#while#liquidity#and#ACG#may#be#seen#as#dynamic#determinants#in#the#period#studied.##
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Fifthly,#the#determinants#of#derivatives#use#vary#by#industry.##Mining#firms#are#more#likely#to#be#influenced#by#managerial#incentives#than#the#other#industries.##The#most#influential#determinants#in#mining#firms#are#the#Board#of#Director#incentives#and#liquidity#on#the#likelihood#of#use,#whereby#both#are#negatively#associated#with#the#likelihood#of#derivatives#use.##In#the#case#of#mining#firms,#CEO#options#and#CFO#shares#have#significant#relationships#with#the#level#of#use,#where#CEO#options#were#negatively#associated#and#CFO#shares#positively#associated.#The#financial#industry#shows#unique#significant#determinants#(ACG#and#liquidity)#for#the#level#of#use.#However,#both#of#these#determinants#are#not#significant#in#other#industries.#The#financial#industry#is#also#the#only#industry#in#the#sample#where#Board#options#significantly#influence#the#derivatives#use#(the#level#of#use).#Derivatives#use#in#the#consumer#goods#and#services#industry#is#influenced#solely#by#managerial#compensation#and#firm#size.#Specifically,#CEO#and#Board#of#Director#incentives#have#a#weak#negative#influence#on#the#level#of#derivatives#use#for#these#firms.###Finally,#firm#size#matters#in#investigating#derivatives#use#behaviour.##Smaller#firms#are#influenced#more#by#leverage,#firm#size#and#CEO#options#for#their#derivatives#use,#while#derivatives#use#behaviour#in#larger#firms#is#solely#influenced#by#firm#size#and#liquidity.####
7.2$Contribution$and$implication$#This#thesis#offers#several#innovations#and#contributes#substantially#to#the#theories#and#practices#of#derivatives#use#by#firms.##It#provides#new#evidence#to#
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support#agency#theory,#which#is#applied#to#the#area#of#derivatives#use,#by#investigating#the#effect#of#different#managerial#positions#on#the#likelihood#and#the#level#of#derivatives#use#in#large#and#publicly@listed#firms#in#Australia#(ASX#200).#It#also#contributes#to#the#positive#theory#of#hedging#behaviour#proposed#by#Smith#and#Stulz#(1985)#and#Klimczak’s#(2007)#financial#economics#theory#by#incorporating#the#role#of#“sunk#costs”#(previous#derivatives#use#behaviour)#in#the#examination#of#hedging.##The#findings#of#this#thesis#can#also#significantly#improve#how#regulators#and#firms#approach#derivatives#use#management.##The#following#provides#a#more#detailed#description#of#the#significance#and#contribution#this#thesis#makes#to#theory#and#its#real#world#applications.##One#of#the#significant#contributions#made#is#that#this#thesis#enhances#our#understanding#of#the#role#of#managerial#incentives#played#by#different#managerial#positions#in#firms’#derivatives#use.##The#findings#from#this#thesis#shed#light#on#how#managerial#incentives#for#different#managerial#positions#can#have#different#influences#on#derivatives#use.#This#greatly#differs#from#previous#conceptions#of#managerial#incentives#and#their#influence#on#derivatives#use.#Existing#literature#only#focuses#on#managerial#incentives,#based#on#either#CEO#incentives#or#Board#of#Director#incentives#collectively,#and#assumes#that#managerial#incentives#across#all#managerial#positions#have#uniform#influences#on#derivative#uses,#despite#the#different#roles#they#play#in#the#decision@making#process#for#derivatives#use#This#study#shows#that#Board#of#Directors#and#CEOs#have#the#greatest#impact#on#firms,#with#CFOs#having#a#weaker#influence#on#derivatives#use.##Moreover,#certain#managerial#incentives#are#dynamic#and#
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others#are#static,#which#suggests#that#external#effects,#such#as#market#stability,#influence#some#of#the#determining#factors.###The#variance#in#managerial#incentives#demonstrates#that#different#managerial#positions#can#have#a#wide#array#of#effects#on#the#firm’s#derivatives#use#behaviour.##Hence,#this#study#shows#that#focusing#on#one#managerial#role,#as#is#often#the#case#in#most#previous#studies#of#derivatives#use,#cannot#adequately#explain#derivatives#use.#Focusing#on#three#different#managerial#roles#in#this#thesis#ensures#greater#explanatory#power,#and#helps#to#understand#the#strategic#and#operational#roles#played#by#different#managerial#positions#in#firms.##In#order#for#future#research#in#derivatives#use#to#be#meaningful,#studies#will#have#to#avoid#selecting#one#managerial#position#as#a#proxy#for#managerial#incentive#since#that#approach#will#not#deepen#our#understanding#of#how#managerial#incentives#impact#on#the#derivatives#use#behaviour.##Therefore,#this#thesis#makes#a#theoretical#contribution#to#derivatives#use#research#and#provides#a#new#area#to#explore#the#effect#of#managerial#incentives#on#derivatives#uses#in#future#research.##The#practical#implication#of#this#finding#is#that#it#can#help#firms#design#or#change#management#incentives#in#a#few#specific#managerial#positions#so#that#their#managers#alter#their#derivatives#use#to#better#align#their#own#benefits#with#those#of#the#firm.##This#is#a#far#more#efficient#use#of#the#firm’s#resources#as#opposed#to#changing#incentives#for#all#managers.#This#study#shows#that#dynamic#factors,#such#as#CEO#and#CFO#shares,#are#more#influential#under#certain#conditions,#allowing#firms#to#increase#the#effectiveness#of#their#compensation#incentives#if#they#are#aware#of#the#effects#of#current#market#conditions.#Market#volatility#is#
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also#shown#to#reduce#the#effectiveness#of#managerial#compensation.##Firms#can#use#this#knowledge#to#reduce#managerial#compensation#during#volatile#periods#since#there#is#no#additional#benefit#in#terms#of#using#derivatives.##Stakeholders,#such#as#shareholders,#financial#institutions#and#regulatory#agencies,#can#also#gauge#how#likely#the#firm#is#to#take#further#risks#in#the#future#by#looking#at#the#change#of#options#compensation#for#the#Board#of#Directors,#CEO#and#CFO#(Zhang,#2006).#This#can#allow#them#to#adjust#their#investment#in#the#firm#accordingly.##Given#that#options#decrease#the#level#of#derivatives#use#and#are#more#likely#to#increase#risk@taking,#regulators#may#consider#using#these#research#findings#to#set#a#cap#on#incentives#to#limit#overly#risk@taking#managers.####This#thesis#has#also#contributed#to#the#positive#theory#of#hedging#behaviour.##It#incorporates#the#concept#of#“sunk#costs”#in#the#modelling#of#derivatives#use#by#considering#the#costs#of#using#derivatives#by#firms.##These#sunk#costs#can#be#substantial#and#a#major#contributor#to#the#value#of#benefits#of#derivatives#use.##Thus,#the#said#theory#assists#in#understanding#the#benefits#firms#can#gain#from#using#derivatives.##To#my#best#knowledge,#this#thesis#is#the#first#to#incorporate#the#time#lag#in#studying#derivative#uses#by#firms.#The#results#from#the#lagged#determinants#show#a#distinct#separation#of#determinants#at#the#time#t@1#from#those#at#time#t.##Moreover,#there#has#not#been#a#distinction#between#the#determinants#(firm#characteristics)#of#short@term#and#long@term#use,#both#types#of#use#being#equally#treated#in#existing#literature.##The#support#for#leverage#and#ACG#as#long@term#derivatives#use#influences#may#be#another#explanation#for#the#inconsistency#of#those#determinants#in#prior#literature.##Practically,#the#findings#of#this#thesis#can#assist#regulators#to#stipulate#more#targeted#regulations#in#order#
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to#specifically#alter#short@term#or#long@term#motivations#for#derivatives#use.##This#will#help#create#a#more#efficient#regulatory#environment#than#before.#Moreover,#the#findings#allow#stakeholders#to#examine#what#motivations#are#affecting#derivatives#use#and#if#the#firm#is#more#focused#on#short#or#long@term#derivatives#use;#thus,#stakeholders#can#better#exercise#their#power#in#influencing#the#derivatives#use#behaviour#by#firms.##Another#significant#contribution#this#thesis#has#made#to#theory#in#its#study#of#the#determinants#of#derivatives#use,#is#the#finding#that#some#influencing#factors#can#be#dynamic#while#others#are#static#in#nature;#moreover,#they#can#change#depending#on#the#contexts#of#industry#and#firm.##The#study#has#examined#the#derivatives#use#behaviour#over#a#seven@year#period#and#in#four#industries.##This#thesis#is#the#first#of#its#kind#to#examine#the#determinants#of#derivatives#use#for#multiple#year#periods#and#to#examine#the#influences#of#factors#on#the#determinants#of#derivatives#use#across#four#industries.##The#findings#of#this#thesis#show#that#the#determinants#of#derivatives#use#are#not#consistent#across#time#and#industry.##This#knowledge#contributes#to#the#understanding#of#the#factors#influencing#derivatives#uses#over#time#and#expands#on#the#traditional#theoretical#model.#The#inconsistencies#of#results#in#similar#studies#can#thus#be#explained.#In#contrast#to#the#assumptions#made#in#other#research#in#this#area,#the#results#of#the#present#study#show#that#the#determinants#of#derivatives#use#are#not#consistent#from#year#to#year,#reducing#the#effectiveness#of#applying#the#knowledge#gained,#because#it#does#not#take#other#external#factors#into#consideration.##The#models#tested#in#this#thesis#help#tie#together#previous#research#findings#into#one#cohesive#model,#thereby#helping#explain#inconsistencies#in#previous#studies.#This#
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thesis#attempts#to#answer#questions#such#as#why#leverage#is#significant#in#some#years#and#not#in#others,#or#why#managerial#incentives#have#different#coefficients#and#significance#in#different#studies.##By#adding#the#element#of#time,#this#study#can#explain#these#inconsistencies#and#therefore#create#a#more#coherent#framework.##The#practical#implication#of#this#knowledge#is#that#the#accuracy#of#predicting#firm#derivatives#use#behaviour#in#the#economic#environment#can#be#enhanced.##Such#findings#provide#a#more#in@depth#understanding#of#how#firms#can#better#use#derivatives,#thereby#assisting#stakeholders#to#better#understand,#predict#and#monitor#derivatives#use#behaviour#by#managers.##As#a#result,#derivatives#use#behaviour#can#be#better#scrutinized#by#stakeholders,#reducing#the#risk#of#irresponsible#behaviour#by#managers.###This#thesis#also#contributes#to#the#understanding#of#how#firms#in#Australia#currently#use#derivatives.#There#is#a#lack#of#understanding#of#the#current#trend#of#derivatives#use#behaviour#by#Australian#firms#due#to#the#lack#of#updated#research#on#this#topic.#Most#of#the#research#conducted#so#far#on#derivatives#use#by#Australian#firms#was#undertaken#using#data#from#the#early#2000s,#with#the#most#recent#study#in#2008#(Birt#et#al#2013).#There#is#no#snapshot#of#derivatives#use#behaviour#in#the#last#seven#years.#This#is#alarming#given#the#number#of#events#and#substantial#changes#that#have#occurred#during#this#time#period#such#as#the#GFC,#financial#deregulation#of#the#derivatives#sector,#and#changes#in#market#stability.##This#thesis#has#shown#that#Australian#firms#dramatically#changed#their#derivatives#use#behaviour#after#the#GFC.##It#also#shows#that#the#decisions#on#derivatives#use#have#been#shifted#to#the#Board#of#Directors#after#the#GFC,#which#differs#from#previous#findings#on#managerial#incentives#in#Australia.##
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Given#that#70#per#cent#of#the#firms#on#the#ASX#200#use#derivatives,#which#accounts#for#90#per#cent#of#the#market#share#of#ASX#by#market#value#(Australia#Securities#Exchange,#2011),#a#better#understanding#of#derivatives#use#behaviour#is#fundamental#and#urgent#for#shareholders,#investors,#regulators#and#academics.##The#changing#nature#of#derivatives#use#behaviour#described#in#this#thesis#shows#that#we#cannot#rely#on#the#findings#of#prior#studies#to#understand#firms#in#the#current#economic#climate;#up@to@date#information#is#required.#Therefore,#this#thesis#is#a#significant#contribution#to#knowledge#of#Australian#derivatives#use#by#showing#the#changing#nature#of#derivatives#use.##This#knowledge#also#provides#additional#information#on#derivatives#use#behaviour#to#regulators,#allowing#them#to#develop#regulations#that#are#better#targeted#at#irresponsible#managerial#behaviour.###This#thesis#can#also#inform#investors#on#how#derivatives#are#used#in#publicly@listed#firms.#Current#stakeholders#may#also#use#this#information#to#predict#and#analyse#how#a#firm#will#use#derivatives#in#the#future,#giving#stakeholders#the#possibility#of#expressing#their#doubts#to#the#firm#in#order#to#control#the#derivatives#use#behaviour,#particularly#behaviour#which#is#not#in#the#best#interests#of#their#shareholders.###Analysing#how#firms#react#to#global#events,#such#as#the#GFC,#also#contributes#to#the#knowledge#on#how#crisis#events#affect#derivatives#use#behaviour;#this#has#been#an#underexplored#area#in#the#study#of#derivatives#use.#Similarly#to#the#need#for#a#study#on#the#current#Australian#derivative#environment,#there#is#a#lack#of#research#on#how#crisis#events#can#impact#derivatives#use.##This#kind#of#study#is#important#as#crisis#events#affect#market#volatility,#attitudes#towards#derivatives#and#market#stability.#The#GFC#provides#an#excellent#opportunity#for#studying#
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such#effects,#as#it#is#a#powerful#case#study#of#how#firms#alter#their#derivatives#use#behaviour#during#and#after#a#crisis#event.#Therefore,#in#order#for#firms#to#continue#to#gain#value#from#derivatives#use#during#this#period,#they#must#adapt#their#derivatives#use#by#changing#their#behaviour.#This#difference#in#behaviour#may#also#explain#some#of#the#inconsistent#results#in#the#studies#conducted#in#years#where#there#was#a#crisis#event#such#as#the#Asian#financial#crisis#(Heaney#and#Winata,#2004)#compared#to#other#years.##This#thesis#is#the#first#of#its#kind#to#study#how#crisis#events#can#alter#the#determinants#of#a#firm’s#derivatives#use#on#a#year@by@year#basis.#This#study#is#a#more#in@depth#examination#of#how#behaviour#changes#and#has#revealed#that#there#was#a#reduced#influence#of#managerial#incentives#and#an#increased#influence#of#leverage#on#derivatives#use#during#the#GFC#period#(2007@2010).##This#contributes#to#the#theory#as#it#shows#that#crisis#events#can#greatly#change#determinants#of#derivatives#use,#which#allows#derivatives#use#behaviour#to#be#better#predicted#in#a#future#financial#crisis.##At#the#practical#level,#this#study#shows#that#managerial#incentive#has#almost#no#influence#on#the#derivatives#use#during#a#crisis.##Thus,#firms#may#consider#reducing#managerial#compensation#incentives#during#the#crisis#period#in#the#future#as#they#are#gaining#no#additional#benefit#in#attempting#to#realign#the#interests#of#managers#to#those#of#the#firm#through#the#use#of#derivatives.##For#policy#makers,#this#finding#shows#that#managers#are#mostly#likely#to#attempt#to#manipulate#derivatives#use#to#increase#risk#when#the#economic#climate#is#positive#or#stable.##Therefore,#more#monitoring#may#be#required#to#prevent#managers#from#taking#on#excessive#risk,#which#would#reduce#the#probability#of#future#financial#distress#at#the#firm#level.##Moreover,#a#greater#effort#should#made#to#design#managerial#incentives#to#align#management#interest#with#that#of#
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shareholders#and#stakeholders#more#broadly.##Last#but#not#least,#having#good#corporate#governance#practices#in#firms,#like#those#in#larger#firms#on#the#ASX#200,#can#prevent#managers#from#manipulating#derivative#uses#for#their#individual#benefits.##Finally,#this#study#makes#a#significant#contribution#in#examining#and#exploring#the#differences#of#the#determinants#in#derivatives#use#in#various#industries.##Different#industries#face#different#kinds#of#risk.#As#a#result,#the#influencing#factors#of#the#derivatives#use#will#be#different#and#may#be#unique#in#relation#to#other#industries.##The#results#from#this#thesis#show#that#mining#firms#are#influenced#more#by#investment#opportunity#and#managerial#incentives,#financial#services#by#investment#opportunity#and#consumer#goods#and#services#by#managerial#incentives.##These#findings#contribute#to#the#theory#of#derivatives#use#in#research#by#adding#industry#effects.#To#my#knowledge,#this#has#not#been#previously#done,#as#most#studies#tend#to#focus#on#one#industry#to#mitigate#industry#effect#or#examine#a#wide#range#of#different#companies#to#reduce#variance#due#to#industry#differences.#The#findings#of#this#thesis#can#help#link#together#the#results#from#previous#literature,#as#we#can#now#attribute#the#results#of#whether#the#determinants#would#affect#all#firms#or#just#one#industry.##This#may#assist#in#explaining#the#inconsistencies#of#results#in#different#industries.##The#inconsistence#of#significant#determinants#in#the#literature#may#be#caused#by#the#industry#differences.#Thus#the#present#findings#allow#a#more#accurate#prediction#of#future#derivatives#use#behaviour#in#firms#by#taking#industry#effects#into#consideration.##This#can#allow#stakeholders#to#more#accurately#predict#and#understand#the#significant#determinants#and#motivations#that#affect#the#
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derivatives#use#behaviour#by#firms.##Moreover,#such#findings#enable#regulators#and#policy#makers#to#implement#more#targeted#policies#that#affect#derivatives#use#in#certain#industries#while#avoiding#negative#impact#or#harm#to#other#industries.###
7.3$Limitations$and$areas$for$future$research$#This#thesis#has#several#limitations#that#need#to#be#identified#and#discussed.#Firstly,#the#sample#size#of#ASX#200#companies#may#be#too#small#to#provide#a#comprehensive#analysis#of#derivatives#use.##The#reason#for#choosing#the#ASX#200#was#primarily#due#to#the#lack#of#an#appropriate#database#for#this#study.##Thus,#a#substantial#part#of#the#data#had#to#be#collected#manually,#although#it#was#expected#that#the#sample#would#be#large#enough#to#model#the#regressions#without#severely#suffering#sample#bias.##Due#to#the#effort#and#time#needed#to#collect#data#manually,#and#the#limited#resources#available#for#this#thesis,#only#a#limited#number#of#firms#could#be#selected#for#the#sample#studied.##As#the#robustness#testing#showed,#the#sample#size#is#not#large#enough#to#fully#conduct#tests#for#the#financial#services#industry,#nor#for#the#technology#sector#in#the#cross@industry#analyses.#Regression#models#for#these#two#industries#were#rejected,#as#the#sample#was#not#sufficiently#large#to#produce#a#result#that#was#significantly#different#to#the#null#model.##The#effect#of#a#small#sample#size#is#also#evident#in#the#yearly#and#panel#regressions,#where#panel#results#may#not#be#fully#reflected#in#the#yearly#results.##For#example,#CEO#options#were#not#significant#in#most#single#yearly#analyses,#but#were#significant#in#the#panel#study.##This#inconsistency#could#be#further#examined#and#tested#by#increasing#the#number#of#
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firms#in#the#sample#in#order#to#confirm#whether#the#inconsistent#findings#in#the#sample#are#due#to#the#external#factors#of#the#year#or#just#due#to#sample#selection#bias.#Therefore,#some#of#the#findings#need#to#be#further#tested#with#a#much#larger#sample#size#to#provide#a#more#definitive#and#consistent#result.##Another#limitation#of#this#thesis#is#the#motivation#of#the#firms#for#using#derivatives.##Due#to#lack#of#information,#it#has#not#been#investigated#whether#firms#are#using#derivatives#for#hedging#or#speculative#purposes,#although#it#is#widely#assumed#that#firms#use#derivatives#for#risk#management#(Benson#and#Oliver,#2004).##This#thesis#takes#the#latter#position#and#assumes#that#firms#are#using#derivatives#for#hedging#or#for#a#risk#reducing#purpose.##According#to#the#research#by#Benson#and#Oliver#(2004),#most#non@financial#firms#use#derivatives#for#risk#reducing#purposes.#Given#that#most#of#the#firms#in#the#sample#are#non@financials,#it#is#assumed#that#when#firms#use#derivatives#they#are#using#them#for#reducing#risks.#The#influence#of#certain#determinants#would#also#indicate#firms#are#using#derivatives#for#risk#reducing#purposes.#However,#this#is#not#clear#and#certain,#but#is#the#fundamental#assumption#made#when#the#framework#for#this#thesis#was#developed.###However,#this#assumption#may#be#incorrect#for#certain#firms#if#they#have#not#used#derivatives#for#speculative#purposes,#which#may#completely#reverse#the#directional#relationship#between#the#influencing#factors.##The#reasons#for#describing#the#determinants#of#derivatives#use#would#need#to#be#revised#if#this#were#the#case;#the#predictive#power#of#the#results#would#be#reduced#and#the#effects#of#the#GFC#would#prove#to#be#different.##For#purposes#of#this#thesis,#it#was#not#possible#to#identify#the#true#motivation#for#derivatives#use#as#the#study#was#based#on#databases#and#annual#reports#which#did#not#disclose#
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information#on#the#motivations#for#using#derivatives.#One#way#to#test#the#present#findings#and#expand#this#study#is#to#use#interviews#with#managers#in#the#sample#firms,#or#administer#a#questionnaire#survey#to#identify#the#reasons#for#derivatives#use#by#managers.##Quantitative#methods#such#as#questionnaire#surveys#are#very#appropriate#for#such#a#purpose,#as#they#are#able#to#provide#indications#if#derivatives#are#being#used#for#speculation#or#risk@taking#(Benson#and#Oliver,#2004).##This#information#can#be#very#beneficial#for#two#reasons:#first,#it#can#validate#the#framework#used#in#this#study#to#see#if#the#majority#of#firms#are#using#derivatives#for#risk#reducing#purposes#or#not.#The#second#reason#is#that#by#showing#which#firms#are#using#derivatives#for#speculative#purposes#and#which#are#not,#our#understanding#of#the#different#nature#of#speculative#and#risk@taking#behaviour#can#be#enhanced.#This#approach#can#indicate#which#determinants#and#relationships#are#more#influential#in#speculative#firms#when#compared#to#risk@reducing#firms.#Such#a#study#can#expand#the#theoretical#framework#and#increase#the#accuracy#of#predictions#for#future#derivatives#use#behaviour.####Another#limitation#of#this#thesis#is#that#it#has#not#investigated#the#reasons#behind#the#dynamics#or#volatility#of#some#factors#influencing#derivatives#use#behaviour.#This#thesis#identified#dynamic#determinants#that#have#significant#influence#on#derivatives#use#behaviour#in#only#some#years.##One#possible#reason#for#this#occurrence#is#that#these#factors#are#in#turn#influenced#by#external#factors.##While#the#model#can#indicate#dynamic#variables,#it#is#not#structured#to#explore#which#external#factors#may#influence#certain#determinants.#Possible#external#factors#that#influence#the#determinants#include#market#volatility,#economic#growth#rate,#foreign#exchange#rate#and#commodity#price.##These#could#be#major#causes##
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explaining#the#reason#for#certain#factors#such#as#leverage,#liquidity#and#ACG,#possibly#being#dynamic.##No#prior#research#has#been#conducted#to#examine#the#influence#of#these#external#factors#on#the#determinants#of#derivatives#use;#therefore,#there#was#no#prior#framework#on#which#to#base#the#present#research.##External#factors#could#not#be#simply#incorporated#in#the#model#as#they#may#have#caused#multi@collinearity#effects#in#relation#to#the#other#determinants#already#in#the#model.##The#aim#of#this#research#was#to#examine#and#identify#the#determinants#of#derivatives#use,#rather#than#establish#how#external#factors#may#influence#these#determinants.#Therefore,#the#effects#of#external#factors#on#the#determinants#were#not#considered#in#this#thesis.#Additionally,#due#to#the#lack#of#literature#on#external#factors#influencing#derivatives,#it#was#also#unclear#which#external#factors#should#be#examined.##The#findings#from#this#thesis#suggest#that#external#factors,#such#as#volatility#and#market#stability,#may#play#a#role#in#the#derivative#motivations#of#firms.##In#the#future,#a#structured#equation#model#can#be#implemented#incorporating#the#external#factors#that#affect#the#determinants#of#derivatives#use.#This#approach#could#increase#the#understanding#of#what#exactly#is#affecting#the#determinants#of#derivatives#use,#and#provide#a#better#understanding#of#how#the#determinants#are#affected#by#external#factors.###The#lack#of#information#on#the#amount#of#derivatives#used#for#each#type#of#instrument#(i.e.#foreign#exchange#options,#currency#swaps#and#commodity#futures)#used#by#firms#has#limited#the#effectiveness#of#the#models#used#in#this#thesis.#In#Australia,#under#IFRS#7#(International#Accounting#Standard,#2013),#firms#do#not#have#to#disclose#the#type#of#instruments#held#nor#the#notional#value#of#the#contracts.##Different#derivative#instruments,#strike#price#and#notional#value#
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can#indicate#if#the#firm#is#speculating#in#order#to#take,#or#hedging#in#order#to#reduce#risk,#as#well#as#indicate#the#types#of#risk#the#firm#is#reducing#and#the#motivations#for#doing#so.#If#more#derivative#information#were#disclosed,#knowing#what#types#of#derivative#instruments#used#could#also#add#validity#to#some#of#the#findings#in#this#thesis#by#confirming#whether#a#specific#motivation#is#a#significant#motivator#for#using#derivatives.##Moreover,#knowing#the#value#of#different#types#of#derivative#instruments#held#by#the#firm#would#also#provide#information#on#the#priorities#of#motivations##and#which#risk#the#firm#would#manage#through#hedging.#For#example,#if#a#firm#holds#a#larger#proportion#of#interest#rate#swaps#and#a#smaller#proportion#of#foreign#exchange#options,#it#is#clear#that#the#firm#values#investment#opportunity#over#managing#currency#volatility.##In#the#current#models#used#in#this#thesis,#there#is#no#way#to#accurately#account#for#the#priority#of#motivations#for#using#derivatives.##Additionally,#the#disclosure#of#the#type#of#instruments#would#provide#information#on#whether#firms#are#influenced#by#commodity#risk#or#foreign#exchange#risk.#Commodity#and#foreign#exchange#risk#could#not#be#tested#in#this#study#due#to#difficulties#in#finding#effective#measures.##Having#access#to#the#information#about#the#type#of#instruments#used#means#that#factors#influencing#how#firms#react#to#commodity#risk#and#foreign#exchange#risk#can#be#identified#and#examined.##Therefore,#the#lack#of#disclosure#of#derivative#information#by#firms#limits#the#explanatory#power#of#the#models#used#in#this#thesis.####The#focus#of#this#thesis#is#somewhat#narrow#and#limited,#thereby#leaving#much#to#explore#in#future#research,#which#could#expand#the#scope#to#verify#the#results#of#this#study#and#to#test#the#robustness#of#the#models.##For#example,#this#thesis#only#
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investigated#the#derivatives#use#behaviour#in#Australian#firms,#thus#limiting#a#comparison#of#such#behaviour#in#other#countries.##One#possible#area#for#future#research#is#to#conduct#an#international#comparative#study#to#explore#how#country#differences#may#affect#determinants#of#derivatives#use.#Given#that#different#countries#have#different#political#risk#and#business#practices,#and#that#firms#in#these#countries#may#be#susceptible#to#different#kinds#of#risks,#these#country@specific#factors#may#impact#on#how#firms#use#derivatives.##This#consideration#is#currently#an#underexplored#area#and#would#improve#the#understanding#of#how#country@specific#context#may#impact#derivatives.##Moreover,#to#verify#the#effects#of#the#GFC#and#crisis#events#on#determinants#of#derivatives#use,#a#more#focused#study#on#crisis#events#and#derivatives,#such#as#event#studies,#could#also#be#conducted.##This#could#show#whether#firms#react#to#global#crises,#such#as#the#GFC,#in#a#“typical”#fashion#or#in#a#manner#that#differs#from#other#crisis#events.##Additionally,#while#this#study#covers#four#industries,#future#research#could#expand#this#scope#by#increasing#the#number#of#industries#in#the#models.#This#could#provide#a#more#comprehensive#understanding#of#which#industries#indicate#unique#derivatives#use#behaviour#and#what#is#the#most#common#behaviour#across#industries.##All#these#options#are#possible#fruitful#areas#for#future#research#stemming#from#the#present#study.###Despite#the#existence#of#several#limitations,#this#thesis#has#made#substantial#contributions#to#the#existing#literature#and#the#improvement#of#management#practice#in#the#area#of#derivatives#use#by#firms.### $
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Appendix$1.$List$of$firms$used$in$the$thesis$##
# 
ASX 
Code Company Name Industry 
1 AAD Ardent Leisure Group Consumer Goods 
2 ABC Adelaide Brighton Limited Industrial Goods 
3 ABP Abacus Property Group Financial 
4 ACR Acrux Limited Healthcare 
5 AGO Atlas Iron Limited Mining 
6 AIO Asciano Limited Services 
7 ALL Aristocrat Leisure Limited Technology 
8 ALZ Australand Property Group Financial 
9 AMC Amcor Limited Consumer Goods 
10 AMP AMP Limited Financial 
11 ANN Ansell Limited Healthcare 
12 ANZ ANZ Banking Group Limited Financial 
13 APA APA Group Financial 
14 AQA Aquila Resources Limited Mining 
15 ASL Ausdrill Limited Mining 
16 ASX ASX Limited Financial 
17 AUT Aurora Oil and Gas Limited Mining 
18 AWC Alumina Limited Mining 
19 AWE AWE Limited  Mining 
20 BBG Billabong International Limited Consumer Goods 
21 BDR Beadell Resources Limited Mining 
22 BEN 
Bendigo and Adelaide Bank 
Limited Financial 
23 BHP BHP Billiton Limited  Mining 
24 BKN Bradken Limited Industrial goods 
25 BLD Boral Limited industrial goods 
26 BLY Boart Longyear Limited Mining 
27 BOQ Bank of Queensland Limited Financial 
28 BPT Beach Energy Limited Mining 
29 BRG Breville Group Limited Consumer Goods 
30 BRU Buru Energy Limited Mining 
31 BSL Bluescope Steel Limited Mining 
32 BWP BWP Trust Consumer Goods 
33 BXB Brambles Limited Services 
34 CAB Cabcharge Services 
35 CBA 
Commonwealth Bank of 
Australia Financial 
36 CCL Coca-Cola Amatil Consumer Goods 
37 CDD Cardno Industrial goods 
38 CDU CuDeco Limited Mining 
39 CGF 
Challenger Financial Services 
Group Financial 
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40 CHC Charter Hall Financial 
41 COH Cochlear Healthcare 
42 CPA 
Commonwealth Property Office 
Fund Financial 
43 CPU Computershare Technology 
44 CQR Charter Hall Retail REIT Financial 
45 CSL CSL Limited Healthcare 
46 CSR CSR Industrial goods 
47 CTX Caltex Australia Mining 
48 CWN Crown Limited Services 
49 DCG Decmil Group Limited Industrial Goods 
50 DJS David Jones Consumer Goods 
51 DLS Drillsearch Mining 
52 DLX Duluz group Industrial Goods 
53 DML Discovery Metals Limited Mining 
54 DMP Dominos Consumer Goods 
55 DOW Downer Industrial Goods 
56 DUE DUET Group* Utilities 
57 DXS DEXUS Property group Financial 
58 EHL Emeco Services 
59 ENV Envestra Utilities 
60 EWC 
Energy World Corporation 
Limited Utilities 
61 FBU Fletcher Building Industrial Goods 
62 FLT Flight Centre Limited Consumer Goods 
63 FMG FMG Mining 
64 FXJ Fairfax Media Services 
65 FXL Flexigroup Financial 
66 GEM G8 Education Limited Services 
67 GFF Goodman Fielder Consumer Goods 
68 GMG Goodman Group Financial 
69 GNC Graincorp Consumer Goods 
70 GPT GPT Group Financial 
71 GUD GUD Holdings Industrial Goods 
72 HVN Harvey Norman Services 
73 IAG Insurance Australia Group Financial 
74 IFL IOOF Financial 
75 IGO independence Group Limited Mining 
76 IIN iiNet Technology 
77 ILU Iluka resources mining 
78 IPL Incitec Pivot Limited Industrial Goods 
79 IRE Ires Market technology Technology 
80 IVC Invocare Services 
81 JBH JB Hi Fi Services 
82 JHX James Hardie Industrial Goods 
83 KAR Karoon Gas Australia Mining 
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84 KCN Kingsgate Consolidated Mining 
85 LLC Lend Lease Industrial Goods 
86 LNC Linc Eneergy Services 
87 LYC Lynas Corporation Mining 
88 MDL Mineral Deposits Limited Mining 
89 MFG Magellan Financial Group Financial 
90 MGR Mirvac Group Financial 
91 MGX Mount Gibson Iron Mining 
92 MIN Mineral resources limited Mining 
93 MML Medusa Limited Mining 
94 MMS McMillan Shakespeare Services 
95 MND Monadelphous Industrial Goods 
96 MQG Macquarie Group Financial Services 
97 MRM Mermaid Marine Services 
98 MSB Mesoblast Healthcare 
99 MTS Metcash Consumer Goods 
100 MTU M2 telecommmunications Technology 
101 MYR Myer Holdings Limited Services 
102 NAB NAB Financial 
103 NCM Newcrest Mining Mining 
104 NST Northern Star Resources Mining 
105 NUF Nufarm Manufacturing 
106 NVT Navitas Services 
107 NWH NRW Industrial Goods 
108 ORG Origin Energy Mining 
109 ORI Orica Mining 
110 OSH Oil Search Limited Mining 
111 OZL OZ Minerals Mining 
112 PBG Pacific Brands Consumer Goods 
113 PDN Paladin Energy Mining 
114 PMV Premier Investments Limited Services 
115 PNA Panaust Mining 
116 PPT Pepertual Financial 
117 PRU Perseus Mining Limited Mining 
118 PRY Primary health Care Limited Healthcare 
119 PTM Platinum Asset Management* Financial 
120 QAN Qantas Services 
121 QBE QBE Insurance Group Financial 
122 REA REA Group Technology 
123 RHC Ramsay Healthcare Healthcare 
124 RIO Rio Tinto Mining 
125 RRL Regis Resources Limited Mining 
126 RSG Resolute Mining limited Mining 
127 SAI SAI Global Limited Services 
128 SBM St Barbara Limited Mining 
129 SDL Sundance Resources Mining 
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130 SEK SEEK Technology 
131 SFR Sandffire Resources Mining 
132 SGM Sims Metal Management Mining 
133 SGP Stockland Financial 
134 SHL Sonic Healthcare Limited Healthcare 
135 SIP Sigma Services 
136 SIR Sirius Resources Mining 
137 SKE Skilled group Services 
138 SKI Sparkinfrastructure Utilities 
139 SLR Silverlake resources Mining 
140 SMX SMS Technology Technology 
141 SRX Sirtex Healthcare 
142 STO Santos Mining 
143 SUL Super Cheap Auto Group Services 
144 SUN Suncorp Financial 
145 SXL Southern Cross Media Services 
146 TAH Tabcorp Services 
147 TCL Transurban Industrial Good 
148 TEN Ten Network Services 
149 TLS Telstra Technology 
150 TOL Toll Services 
151 TPI Transpacific Industries Group Industrial Good 
152 TPM TPG Telecom Technology 
153 TRS The Reject Shop Services 
154 TSE Transfield Services Industrial Good 
155 TTS Tatts Group Services 
156 UGL UGL Limited Industrial Good 
157 WBC Westpac Banking  Financial 
158 WES Wesfarmers Services 
159 WHC Whitehaven Coal Mining 
160 WOR Worley Parsons Mining 
161 WOW Woolworths Limited Services 
162 WPL Woodside Petroleum Mining 
163 WSA Western Areas Mining 
164 WTF Wotif Technology 
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Appendix$2$.$Summary$of$data$sources$used$$
 
 
  
Variable  Data used Database accessed 
Likelihood of derivatives use 
Handpicked from annual 
report Connect Four 
Extent of derivatives use 
Handpicked from annual 
report Connect Four 
Firm size 
Total assets value of the firm 
is used. Datanalysis 
Liquidity  
Current ratio of the firm is 
used.  Datanalysis 
Leverage  
Leverage ratio of the firm is 
used.  Datanalysis 
Ability to Capture Growth 
Market to Book Value ratio of 
firm used Datanalysis 
CEO Share Ratio 
Number of CEO shares 
handpicked from annual report Connect Four 
CEO Options Ratio 
Number of CEO options 
handpicked from annual report Connect Four 
CFO Shares Ratio 
Number of CFO shares 
handpicked from annual report Connect Four 
CFO Options Ratio 
Number of CFO options 
handpicked from annual report Connect Four 
Board of Director Shares Ratio 
Number of Board of Director 
(minus CEO and CFO) shares 
handpicked from annual report Connect Four 
Board of Director Options Ratio 
Number of Board of Director 
(minus CEO and CFO) 
options handpicked from 
annual report Connect Four 
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Appendix$3.$List$of$firms$in$each$industry$$
 
Mining Financial services 
Consumer goods 
and services 
Technology and 
healthcare 
ASX 
Code Name 
ASX 
Code Name 
ASX 
Code Name 
ASX 
Code Name 
AGO 
Atlas Iron 
Limited ABP 
Abacus 
Property 
Group AAD 
Ardent 
Leisure 
Group ACR 
Acrux 
Limited 
APA 
APA 
Group ALZ 
Australand 
Property 
Group 
ABC
* 
Adelaide 
Brighton 
Limited ALL 
Aristocr
at 
Leisure 
Limited 
AQA 
Aquila 
Resources 
Limited AMP AMP Limited AIO 
Asciano 
Limited ANN 
Ansell 
Limited 
ASL 
Ausdrill 
Limited ANZ 
ANZ Banking 
Group Limited AMC 
Amcor 
Limited CPU 
Comput
ershare 
AUT 
Aurora 
Oil and 
Gas 
Limited ASX ASX Limited BBG 
Billabong 
Internationa
l Limited CSL 
CSL 
Limited 
AWC 
Alumina 
Limited BEN 
Bendigo and 
Adelaide Bank 
Limited BRG 
Breville 
Group 
Limited IIN iiNet 
AWE 
AWE 
Limited  BOQ 
Bank of 
Queensland 
Limited BRU 
Buru 
Energy 
Limited IPL 
Incitec 
Pivot 
Limited 
BDR 
Beadell 
Resources 
Limited CBA 
Commonwealt
h Bank of 
Australia BWP BWP Trust MSB 
Mesobla
st 
BHP 
BHP 
Billiton 
Limited  CHC Charter Hall BXB 
Brambles 
Limited MTU 
M2 
telecom
mmunic
ations 
BKN 
Bradken 
Limited DXS 
DEXUS 
Property 
group CAB Cabcharge REA 
REA 
Group 
BLD 
Boral 
Limited ENV Envestra CCL 
Coca-Cola 
Amatil RHC 
Ramsay 
Healthc
are 
BLY 
Boart 
Longyear 
Limited EWC 
Energy World 
Corporation 
Limited COH Cochlear SHL 
Sonic 
Healthc
are 
Limited 
BPT 
Beach 
Energy FXL Flexigroup CWN 
Crown 
Limited SIP Sigma 
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Limited 
BSL 
Bluescope 
Steel 
Limited GMG 
Goodman 
Group DJS David Jones SMX 
SMS 
Technol
ogy 
CDD Cardno GPT GPT Group DMP Dominos SRX Sirtex 
CDU 
CuDeco 
Limited IAG 
Insurance 
Australia 
Group EHL Emeco TLS Telstra 
CSR CSR IFL IOOF FLT 
Flight 
Centre 
Limited TPM 
TPG  
Teleco
m 
CTX 
Caltex 
Australia IRE 
Ires Market 
technology FXJ 
Fairfax 
Media WTF Wotif 
DCG 
Decmil 
Group 
Limited MFG 
Magellan 
Financial 
Group GEM 
G8 
Education 
Limited 
  
DLS 
Drillsearc
h MGR Mirvac Group GFF 
Goodman 
Fielder 
  
DLX 
Duluz 
group MQG 
Macquarie 
Group GNC Graincorp 
  
DML 
Discovery 
Metals 
Limited NAB NAB HVN 
Harvey 
Norman 
  DOW Downer PPT Pepertual IVC Invocare 
  
DUE 
DUET 
Group* PTM 
Platinum 
Asset 
Management* JBH JB Hi Fi 
  
FBU 
Fletcher 
Building QBE 
QBE 
Insurance 
Group LNC 
Linc 
Eneergy 
  
FMG FMG SGP Stockland MMS 
McMillan 
Shakespeare 
  
GUD 
GUD 
Holdings SUN Suncorp MRM 
Mermaid 
Marine 
  
IGO 
independe
nce Group 
Limited WBC 
Westpac 
Banking  MTS Metcash 
  
ILU 
Iluka 
resources CGF 
Challenger 
Financial 
Group MYR 
Myer 
Holdings 
Limited 
  
JHX 
James 
Hardie CPA 
Commonwealt
h Property 
Office Fund NUF Nufarm 
  
KAR 
Karoon 
Gas 
Australia 
CGR
  
 Charter Hall 
retail REIT NVT Navitas 
  
KCN 
Kingsgate 
Consolida
ted     PBG 
Pacific 
Brands 
  LLC Lend     PMV Premier 
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Lease Investments 
Limited 
LYC 
Lynas 
Corporati
on     PRY 
Primary 
health Care 
Limited 
  
MDL 
Mineral 
Deposits 
Limited     QAN Qantas 
  
MGX 
Mount 
Gibson 
Iron     SAI 
SAI Global 
Limited 
  
MIN 
Mineral 
resources 
limited     SEK SEEK 
  
MML 
Medusa 
Limited     SKE 
Skilled 
group 
  
MND 
Monadelp
hous     SUL 
Super 
Cheap Auto 
Group 
  
NCM 
Newcrest 
Mining     SXL 
Southern 
Cross 
Media 
  
NST 
Northern 
Star 
Resources     TAH Tabcorp 
  NWH NRW     TCL Transurban 
  
ORG 
Origin 
Energy     TEN 
Ten 
Network 
  ORI Orica     TOL Toll 
  
OSH 
Oil Search 
Limited     TRS 
The Reject 
Shop 
  
OZL 
OZ 
Minerals     TTS Tatts Group 
  
PDN 
Paladin 
Energy     WES Wesfarmers 
  
PNA Panaust     
WO
W 
Woolworths 
Limited 
  
PRU 
Perseus 
Mining 
Limited         
  RIO Rio Tinto         
  
RRL 
Regis 
Resources 
Limited         
  
RSG 
Resolute 
Mining 
limited         
  
SBM 
St Barbara 
Limited         
  SDL Sundance         
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Resources 
SFR 
Sandffire 
Resources         
  
SGM 
Sims 
Metal 
Managem
ent         
  
SIR 
Sirius 
Resources         
  
SKI 
Sparkinfra
structure         
  
SLR 
Silverlake 
resources         
  STO Santos         
  
TPI 
Transpacif
ic 
Industries 
Group         
  
TSE 
Transfield 
Services         
  
UGL 
UGL 
Limited         
  
WHC 
Whitehav
en Coal         
  
WOR 
Worley 
Parsons         
  
WPL 
Woodside 
Petroleum         
  
WSA 
Western 
Areas             
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Appendix$4.$Summary$statistics$for$firms$by$industry$
 
  Mining Financial Services Consumer goods and services 
Technology and 
Healthcare 
  Mean S.D Mean S.D Mean S.D. Mean S.D. 
Firm Size (Natural 
log) 
19.886 4.544 21.692 5.756 19.795 5.319 19.223 5.069 
Leverage 2.094 5.547 5.061 6.819 2.071 0.957 1.972 0.926 
Liquidity 3.640 8.379 2.616 5.800 1.300 2.834 2.508 4.262 
ACG 3.105 3.904 2.374 4.166 3.028 3.145 5.242 5.631 
CEO Share Ratio 0.0231 0.0586 0.0376 0.1211 0.0357 0.0982 0.0419 0.0930 
CEO Option Ratio 0.0045 0.0097 0.0028 0.0111 0.0029 0.0092 0.0021 0.0049 
CFO Share Ratio 0.0009 0.0047 0.0009 0.0045 0.0005 0.0014 0.0021 0.0132 
CFO Option Ratio 0.0008 0.0016 0.0006 0.0030 0.0009 0.0024 0.0008 0.0015 
Board of Director 
Shares 
0.0389 0.1283 0.0220 0.0653 0.0546 0.1199 0.0564 0.1110 
Board of Director 
Options 
0.0062 0.0186 0.0018 0.0104 0.0018 0.0095 0.0008 0.0027 
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Appendix(5.((Correlation(matrices(by(industry(
 
Mining 
 
  Firm Size Leverage Liquidity ACG 
CEO Share 
Ratio 
CEO 
Option 
Ratio 
CFO Share 
Ratio 
CFO 
Option 
ratio 
Board of 
Director 
Share 
Ratio 
Leverage 0.0892 
        Liquidity -0.0667 -0.0505 
       ACG 0.0477 0.2588* 0.0355 
      CEO Share Ratio 0.0109 -0.0075 0.1183* 0.2057* 
     CEO Option Ratio -0.1262* -0.0342 0.1282* 0.1712* 0.0882 
    CFO Share Ratio -0.0848 -0.0069 0.068 0.0333 0.0964* 0.0657 
   CFO Option ratio -0.1211* -0.0052 0.0375 0.1320* 0.0881 0.3094* 0.4843* 
  Board of Director 
Share Ratio -0.0323 -0.0085 -0.01 0.1144* 0.1022* 0.2562* 0.0613 0.1175* 
 Board of Director 
Option Ratio -0.1338* -0.034 0.0985* 0.0743 0.0004 0.5806* 0.0359 0.1531* 0.4044* 
* Significant at 0.05 
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Financial Services 
 
  Firm Size Leverage Liquidity ACG 
CEO 
Share 
Ratio 
CEO 
Option 
Ratio 
CFO Share 
Ratio 
CFO 
Option 
ratio 
Board of 
Director 
Share 
Ratio 
Leverage 0.3577* 
        Liquidity 0.0139 0.046 
       ACG 0.0131 0.0524 0.2351* 
      CEO Share Ratio -0.0922 -0.1538* 0.2517* 0.4841* 
     CEO Option Ratio -0.0232 -0.0054 0.0135 -0.0219 -0.013 
    CFO Share Ratio -0.0469 -0.048 0.1744* 0.2420* 0.5037* 0.0038 
   CFO Option ratio 0.0285 0.0612 0.0511 -0.0263 -0.0163 0.3828* 0.0816 
  Board of Director 
Share Ratio -0.0514 0.0048 0.1766* 0.0431 0.0412 0.7233* 0.0907 0.2986* 
 Board of Director 
Option Ratio -0.0416 -0.049 0.1455* -0.0113 0.0454 0.4444* 0.0159 0.0802 0.3717* 
* Significant at 0.05 
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Consumer Goods and Services 
 
  Firm Size Leverage Liquidity ACG 
CEO Share 
Ratio 
CEO 
Option 
Ratio 
CFO Share 
Ratio 
CFO 
Option 
ratio 
Board of 
Director 
Share 
Ratio 
Leverage 0.5183* 
        Liquidity 0.0545 -0.0769 
       ACG 0.1265* 0.3840* -0.0003 
      CEO Share Ratio 0.0208 0.0118 0.3515* 0.1700* 
     CEO Option Ratio -0.0289 0.0262 0.2584* 0.0956 -0.0119 
    CFO Share Ratio 0.0234 0.0232 0.1190* 0.1823* -0.0052 0.1485* 
   CFO Option ratio 0.0171 -0.0205 0.0557 0.0579 0.3827* 0.2515* 0.1370* 
  Board of Director 
Share Ratio 0.0851 -0.0912 0.0242 0.0957 -0.041 0.1680* -0.0794 0.0328 
 Board of Director 
Option Ratio -0.0228 0.0101 0.4823* 0.0206 0.1650* 0.4762* -0.0365 0.0776 -0.0158 
* Significant at 0.05 
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Technology and Biotechnology 
 
!! Firm Size Leverage Liquidity ACG 
CEO 
Share 
Ratio 
CEO 
Option 
Ratio 
CFO Share 
Ratio 
CFO 
Option 
ratio 
Board of 
Director 
Share 
Ratio 
Leverage 0.6153*!
! ! ! ! ! ! ! !Liquidity )0.0448! )0.2966*!
! ! ! ! ! ! !ACG 0.0831! 0.2741*! 0.1542!
! ! ! ! ! !CEO Share Ratio )0.0198! )0.1141! 0.2472*! 0.0355!
! ! ! ! !CEO Option Ratio 0.0333! )0.0567! 0.3071*! 0.0148! )0.1518!
! ! ! !CFO Share Ratio 0.003! )0.0631! 0.0148! )0.0727! 0.0562! 0.1331!
! ! !CFO Option ratio 0.1062! )0.0298! 0.1868*! )0.0059! 0.0102! 0.6798*! 0.0628!
! !Board of Director 
Share Ratio 0.0781! 0.3288*! )0.1282! 0.3213! *!)0.0799! 0.0819! )0.0456! )0.051!
!Board of Director 
Option Ratio )0.0375! )0.1539! 0.3449*! 0.0333! 0.4012*! 0.0493! )0.0198! 0.2359*! )0.0536!
* Significant at 0.05 
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Appendix(6.(List(of(firms(in(the(large(and(small(groups((
 
To test for size effects, the sample was split into two groups: the top 50% of the firms 
by firm size was put into the “Top 50%” group and the rest was put into the “Bottom 
50%” group. The firms listed in each group are displayed in this appendix.  
 
Top 50% Bottom 50% 
ASX 
Code Company Name 
ASX 
Code Company Name 
ABP Abacus Property Group AAD Ardent Leisure Group 
ALZ Australand Property Group ABC Adelaide Brighton Limited 
AMC Amcor Limited ACR Acrux Limited 
AMP AMP Limited AGO Atlas Iron Limited 
ANZ ANZ Banking Group Limited AIO Asciano Limited 
APA APA Group ALL Aristocrat Leisure Limited 
ASX ASX Limited ANN Ansell Limited 
AWC Alumina Limited AQA Aquila Resources Limited 
BBG 
Billabong International 
Limited ASL Ausdrill Limited 
BEN 
Bendigo and Adelaide Bank 
Limited AUT Aurora Oil and Gas Limited 
BHP BHP Billiton Limited  AWE AWE Limited  
BLD Boral Limited BDR Beadell Resources Limited 
BLY Boart Longyear Limited BKN Bradken Limited 
BOQ Bank of Queensland Limited BRG Breville Group Limited 
BPT Beach Energy Limited BRU Buru Energy Limited 
BSL Bluescope Steel Limited BWP BWP Trust 
BXB Brambles Limited CAB Cabcharge 
CBA 
Commonwealth Bank of 
Australia CDD Cardno 
CCL Coca-Cola Amatil CDU CuDeco Limited 
CPU Computershare CGF 
Challenger Financial Services 
Group 
CSL CSL Limited CHC Charter Hall 
CSR CSR COH Cochlear 
CTX Caltex Australia CPA 
Commonwealth Property 
Office Fund 
CWN Crown Limited CQR Charter Hall Retail REIT 
DJS David Jones DCG Decmil Group Limited 
DOW Downer DLS Drillsearch 
DUE DUET Group* DLX Duluz group 
DXS DEXUS Property group DML Discovery Metals Limited 
ENV Envestra DMP Dominos 
FBU Fletcher Building EHL Emeco 
FMG FMG EWC Energy World Corporation 
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Limited 
FXJ Fairfax Media FXL Flexigroup 
GFF Goodman Fielder GEM G8 Education Limited 
GMG Goodman Group GNC Graincorp 
GPT GPT Group GUD GUD Holdings 
HVN Harvey Norman IGO independence Group Limited 
IAG Insurance Australia Group IIN iiNet 
IFL IOOF IRE Ires Market technology 
ILU Iluka resources IVC Invocare 
IPL Incitec Pivot Limited JBH JB Hi Fi 
JHX James Hardie KAR Karoon Gas Australia 
LLC Lend Lease KCN Kingsgate Consolidated 
MGR Mirvac Group LNC Linc Eneergy 
MQG Macquarie Group LYC Lynas Corporation 
MTS Metcash MDL Mineral Deposits Limited 
NAB NAB MFG Magellan Financial Group 
NCM Newcrest Mining MGX Mount Gibson Iron 
NUF Nufarm MIN Mineral resources limited 
ORG Origin Energy MML Medusa Limited 
ORI Orica MMS McMillan Shakespeare 
OSH Oil Search Limited MND Monadelphous 
OZL OZ Minerals MRM Mermaid Marine 
PBG Pacific Brands MSB Mesoblast 
PDN Paladin Energy MTU M2 telecommmunications 
PMV Premier Investments Limited MYR Myer Holdings Limited 
PPT Pepertual NST Northern Star Resources 
QAN Qantas NVT Navitas 
QBE QBE Insurance Group NWH NRW 
RHC Ramsay Healthcare PNA Panaust 
RIO Rio Tinto PRU Perseus Mining Limited 
SGM Sims Metal Management PRY Primary health Care Limited 
SGP Stockland PTM Platinum Asset Management* 
SHL Sonic Healthcare Limited REA REA Group 
SIP Sigma RRL Regis Resources Limited 
SKI Sparkinfrastructure RSG Resolute Mining limited 
STO Santos SAI SAI Global Limited 
SUN Suncorp SBM St Barbara Limited 
SXL Southern Cross Media SDL Sundance Resources 
TAH Tabcorp SEK SEEK 
TCL Transurban SFR Sandffire Resources 
TEN Ten Network SIR Sirius Resources 
TLS Telstra SKE Skilled group 
TOL Toll SLR Silverlake resources 
TPI Transpacific Industries Group SMX SMS Technology 
TSE Transfield Services SRX Sirtex 
TTS Tatts Group SUL Super Cheap Auto Group 
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UGL UGL Limited TPM TPG Telecom 
WBC Westpac Banking  TRS The Reject Shop 
WES Wesfarmers WHC Whitehaven Coal 
WOR Worley Parsons WSA Western Areas 
WOW Woolworths Limited WTF Wotif 
WPL Woodside Petroleum FLT Flight Centre 
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Appendix(7.((Descriptive(statistics(of(groups(based(on(size(
 
  Top 50% Bottom 50% 
  Mean Std. Deviation Mean Std. Deviation 
Firm Size (Natural Log) 22.27 3.57 17.98 5.55 
Leverage 3.40 6.50 1.86 1.62 
Liquidity 1.49 3.08 3.78 8.27 
ACG 2.28 2.76 4.08 4.86 
CEO Share Ratio 0.01107 0.05026 0.05208 0.11222 
CEO Option Ratio 0.00103 0.00289 0.00584 0.01266 
CFO Share Ratio 0.00023 0.00049 0.00157 0.00800 
CFO Option Ratio 0.00026 0.00074 0.00131 0.00289 
Board of Director Shares 0.02830 0.08724 0.05607 0.13578 
Board of Director Options 0.00052 0.00275 0.00644 0.01905 
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Appendix(8.((Correlation(matrix(for(determinants(based(on(firm(size(
 
The correlation matrices for the bottom 50% and the top 50% of firms used in the size robustness section is shown here.  
 
Top 50% 
  
Firm Size Leverage Liquidity ACG CEO Share Ratio 
CEO Option 
Ratio 
CFO Share 
Ratio 
CFO Option 
ratio 
Board of Director 
Share Ratio 
Leverage 0.1881* 
        
Liquidity 0.0749 0.0965* 
       
ACG 0.0989* 0.3020* 0.031 
      
CEO Share Ratio -0.0137 -0.0319 0.2635* 0.06      
CEO Option Ratio 0.0028 -0.0097 -0.0138 -0.0213 -0.0004     
CFO Share Ratio 0.0019 -0.0268 -0.0161 0.0363 0.1710* 0.3679*    
CFO Option ratio 0.0168 -0.0379 -0.014 -0.029 0.0039 0.6037* 0.5180*   
Board of Director 
Share Ratio 
-0.0279 -0.0572 -0.0033 0.0272 0.0524 -0.0212 0.0322 0.0613  
Board of Director 
Option Ratio 
-0.0009 0.0029 -0.0018 -0.0154 0.0154 0.5220* 0.2281* 0.2235* 0.1729* 
* Significant at 0.05   
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Bottom 50% 
  Firm Size Leverage Liquidity ACG CEO Share Ratio 
CEO 
Option 
Ratio 
CFO Share 
Ratio 
CFO Option 
ratio 
Board of 
Director 
Share Ratio 
Leverage 0.3788* 
        Liquidity 0.0552 -0.1325* 
       ACG 0.1708* 0.1444* 0.0392 
      CEO Share Ratio 0.1210* -0.0159 0.1016* 0.2253* 
     CEO Option Ratio 0.0615 0.0786 0.0967* 0.0329 -0.0697 
    CFO Share Ratio 0.0217 0.0215 0.0464 0.0201 0.1223* 0.0145 
   CFO Option ratio 0.1146* 0.2501* 0.0004 -0.0032 0.1108* 0.2560* 0.1300* 
  Board of Director 
Share Ratio 0.0934* 0.1258* -0.0317 0.1457* -0.031 0.2964* -0.0013 0.0743 
 Board of Director 
Option Ratio 0.0105 -0.0473 0.1342* -0.0136 -0.0104 0.4773* -0.0152 0.0448 0.2823* 
* Significant at 0.05 
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Appendix(9.((Summary(statistics(for(GFC(and(post(GFC(periods(
 
  During GFC (2007-2009) Post GFC (2010-2013) 
  Mean Std. Deviation Mean Std. Deviation 
Firm Size (Natural Log) 19.35 6.24 20.71 4.02 
Leverage 2.66 4.38 2.62 5.10 
Liquidity 2.74 6.48 2.56 6.24 
ACG 3.17 4.13 3.18 4.00 
CEO Share Ratio 0.03701 0.09967 0.02750 0.08049 
CEO Option Ratio 0.00447 0.01087 0.00266 0.00822 
CFO Share Ratio 0.00137 0.00841 0.00055 0.00191 
CFO Option Ratio 0.00082 0.00178 0.00076 0.00243 
Board of Director Shares 0.04754 0.10410 0.03817 0.12233 
Board of Director Options 0.00395 0.01397 0.00313 0.01390 
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Appendix(10.((Correlation(matrix(for(determinants(of(derivatives(use(for(during(and(after(GFC(groups(
 
During the GFC Group (Firms during 2007-2009) 
 
  
Firm Size Leverage Liquidity ACG 
CEO 
Share 
Ratio 
CEO 
Option 
Ratio 
CFO Share 
Ratio 
CFO 
Option 
ratio 
Board of 
Director 
Share 
Ratio 
Leverage 0.3006* 
        
Liquidity 0.035 0.0188 
       
ACG 0.1145* 0.1542* 0.0898* 
      
CEO Share Ratio 0.0208 -0.0558 0.2098* 0.2196* 
     
CEO Option Ratio -0.0113 -0.0496 0.1866* 0.1169* 0.0144 
    
CFO Share Ratio -0.01 -0.0241 0.0748 0.0262 0.1518* 0.037 
   
CFO Option ratio 0.0278 -0.0333 0.0591 0.1008* 0.1945* 0.4118* 0.2146* 
  
Board of Director Share 
Ratio 
0.0533 -0.0097 0.0288 0.1931* 0.0367 0.2393* 0.0012 0.1846* 
 
Board of Director Option 
Ratio 
-0.0604 -0.0776 0.2262* 0.0907* 0.0486 0.4197* 0.0022 0.1312* 0.2149* 
* Significant at 0.05 
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After the GFC (Firms during 2010-2013) 
 
  
Firm Size Leverage Liquidity ACG 
CEO 
Share 
Ratio 
CEO 
Option 
Ratio 
CFO Share 
Ratio 
CFO 
Option 
ratio 
Board of 
Director 
Share 
Ratio 
Leverage 0.1741* 
        
Liquidity -0.0923* -0.0569 
       
ACG -0.0443 0.1193* 0.0645 
      
CEO Share Ratio -0.0539 -0.0518 0.1135* 0.2469* 
     
CEO Option Ratio -0.1088* -0.006 0.0696 0.0452 -0.0293 
    
CFO Share Ratio -0.1041* -0.0087 0.0745 0.1448* 0.1628* 0.0880* 
   
CFO Option ratio -0.0532 0.0286 0.034 0.0186 0.1244* 0.2765* 0.2115* 
  
Board of Director Share 
Ratio 
-0.0379 -0.0316  - 0.0254 0.1015* -0.0037 0.2875* 0.0519 0.0534 
 
Board of Director Option 
Ratio 
-0.1029* -0.0239 0.1041* -0.0081 0.0312 0.5988* 0.0464 0.0835* 0.2999* 
* Significant at 0.05 
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Appendix(11.((Correlation(of(determinants(with(additional(previous(use(dummy(variable(
 
  
Firm Size Leverage Liquidity ACG 
CEO 
Share 
Ratio 
CEO 
Option 
Ratio 
CFO 
Share 
Ratio 
CFO 
Option 
ratio 
Board of 
Director 
Share Ratio 
Board of 
Director 
Option 
Ratio 
Leverage 0.2100* 
         Liquidity -0.0631* -0.0354 
        ACG -0.0188 0.1280* 0.0670* 
       CEO Share Ratio -0.0418 -0.0575 0.1505* 0.2185* 
      CEO Option Ratio -0.0975* -0.0145 0.0928* 0.0675* -0.0085 
     CFO Share Ratio -0.0573 -0.0165 0.0553 0.0409 0.1487* 0.043 
    CFO Option ratio -0.0504 0.015 0.04 0.0338 0.1427* 0.3081* 0.1503* 
   Board of Director 
Share Ratio -0.0269 -0.0257 -0.0102 0.1125* -0.0032 0.2872* 0.0123 0.0906* 
  Board of Director 
Option Ratio -0.1117* -0.0415 0.1268* 0.0224 0.0234 0.4936* 0.0093 0.1006* 0.2777* 
 Previous Use Dummy 0.3396* 0.0996* -0.2376* -0.1604* -0.1647* -0.2508* -0.0631* -0.1538* -0.0938* -0.2461* 
* Significant at 0.05 
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